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DISEASES  OF  THE  LOCOMOTIVE  APPARATUS. 


In  accordance  with  traditional  usage,  a  certain  number  of  dis- 
orders affecting  the  organs  of  locomotion  are  included  in  the 
domain  of  medicine.  They  have  one  feature  in  common,  viz. ,  that 
they  are  idiopathic,  due  to  internal  causes,  or,  at  any  rate,  not 
due  to  a  wound  or  external  injury  ;  moreover,  they  either  do  not 
call  for  any  operative  interference,  or  they  do  so  only  in  a  sub- 
ordinate degree,  or  for  the  relief  of  certain  sequelae.  This  group 
includes  the  Rheumatic  Affections  of  the  Joints  and  Muscles, 
together  with  some  other  articular  and  muscular  disorders  which 
are  usually  associated  with  rheumatism :  gout,  arthritis  defor- 
mans, rickets,  and  mollities  ossium. 


The  Rheumatic  Affections  of  the  Joints  and  Muscles  (Rheumatism). 

BiBLiOGR.vPHY.— G'ttZ.  Bidlonhis  (Baillou),  De  Rheumatismo  et  pleuritide  dorsali, 
etc.,  in  0pp.  omnia  IV.  Genevae,  17G2.  p.  313. — Sydenham,  Observationes 
Medicae,  Sect.  VI.,  Cap.  5  ;  and  Processus  integri  in  niorbis,  etc.,  de  rlieunia- 
thmo.—C alien,  Med.  pract.  No.  234,  eic.—Stoll,  Rat.  med.  Vol.  I.,  III.,  V.— 
Van  Swieteii,  Commentar.  §  1490,  etc.— Huxham,  De  aiire  et  morl)is  epidemicis. 
London,  1752.— Bmsard,  Traitg  de  la  Goutte  et  du  Rhumatisme.  Paris,  1770. 
—Sauvages,  i^osolog.  Method.  Class.  VII.,  gen.  III.,  Rheumat.— CAo^nsZ,  Essai 
sur  le  Rhumatisme.  Paris,  1S12.— The  same,  Lectures  on  Gout  and  Rheumatism, 
edited  by  Requ'm.—Scudamore,  Treatise  on  the  Nature  and  Cure  of  Rheumatism, 
1816. — Gasser,  Aper^u  sur  le  Rhumatisme  en  g(5n6ral.  Montpellier,  1817. — 
Dzondi,  Die  Hautschlacke  oder  skorischer  Entziindungsreiz.  Leipzig,  1822. — 
21ie  same.  Was  ist  Rheuma  imd  Gicht  ?  Halle,  19,2^.— Cadet  de  Vaux,  De  la 
Goutte  et  du  Rhumatisme.  — TVic  same,  An  Infallible  Remedy  for  Gout  and 
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Rheumatism. — Schdnlein,  Vorlesungeu  iiber  allgemeine  und  specielle  Pathologie, 
etc.  Wiirzburg,  1833.  II. — Eisenviaiin,  Die  Kranklieitsfamilie  Rheuma.  Erlan- 
geu,  1841.—  The  same,  Die  Patliologie  und  Theraijie  der  Rheumatosen  in  genere. 
Wiirzburg,  18(>0. — li.  Macleod,  On  Rheumatism  in  its  various  Forms. — Todd, 
Lectures  on  Gout  and  Rheumatism.  London,  1843. — QottHclialk,  Darstellung 
der  rheumatischen  Kranlclieiten.  Koln,  1845. — Fuller,  On  Rlieumatism,  Rheuma- 
tic Gout,  and  Sciatica.  London,  1860  (3d  edition). — Heale,  Rationelle  Patholo- 
gie, 1853.  II.,  p.  231. — J.  Vogel,  in  Virchow's  Handbuch  der  speciellen  Patliol- 
ogie und  Therapie.  1. 1854.  p.  471. — J.  Alexander,  Rheumatism  and  Gout,  their 
nature,  cause,  and  cure.  London,  1858. — Ball,  Du  rliumatisme  visceral,  Thfese. 
Paris,  1863. — Macario,  Memoire  sur  la  diatli&se  rliumatismale  et  son  traitemeut. 
1866. — Desguins,  Du  rhumatisme  et  de  la  diathfese  rhumatismale.  Bulletins  de 
la  Soc.  de  M6d.  de  Gand,  1868,  \%^^.—Hood,  A  Treatise  on  Gout,  Rheumatism, 
and  the  Allied  Affections.  London,  1871. —  G.  Hater,  Klinik  der  Gelenkkrank- 
heiten.  Leipzig,  1871.  p.  58.  Also  his  Allgemeine  Chirurgie.  Leipzig,  1874,  p. 
220. — Consulu  also  the  various  hand-books  of  general  pathology  and  surgery, 
as  well  as  the  books  enumerated  in  the  bibliography  of  Gout  and  Rlieumar- 
thritis,  and  a  multitude  of  papers  contributed  to  the  Journals. 


Introductory  Remarks. 

The  term  Rheuma  {pico,  I  flow),  like  the  somewhat  later  word 
Rheumatism^  was  employed  by  the  oldest  writers  on  medicine  as 
a  synonym  of  catarrh  (/cara,  pew),  to  denote  all  those  diseases 
which  were  attributed  to  the  defluxion  of  an  acrid  humor,  gene- 
rated in  the  brain,  into  various  parts  of  the  body.  It  is  in  this 
sense  that  the  words  "rheuma"  and  "rheumatism"  are  repeat- 
edly employed  by  Hippocrates,  Galen,  Paulus  Aegineta,  Caelius 
Aurelianus,  Alexander  of  Tralles,  etc.  At  a  later  period,  the  term 
"catarrh"  gradually  became  specialized  to  denote  affections  of 
the  mucous  surfaces ;  while  a  variety  of  disorders,  supposed  to 
arise  from  the  circulation  of  acrid  humors,  continued  to  be 
known  as  "rheumata."  Ballonius  was  the  first  who  definitely 
employed  the  word  "rheumatism"  to  denote  vague  pains  in 
external  parts,  i.  e.,  in  the  joints  and  muscles,  and  to  distinguisli 
them  from  gout,  with  which  they  had  previously  been  confounded 
under  the  common  name  of  "arthritis."  Sydenham  drew  the 
line  between  gout  and  rlieumatism  more  sharply  still,  calling  the 
former  disease  "podagra."    Nevertheless,  long  after  his  time, 
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and  even  in  the  present  century  (Clioniel,  Pidoux,  Alexander), 
we  find  the  two  affections  often  grouped  together  as  divers  mani- 
festations of  one  and  the  same  humoral  vice— a  rheumatic  or 
gouty  dyscrasia.  It  is  only  of  late  years  that  this  view  has 
been  altogether  abandoned. 

Exposure  to  cold  was  early  recognized  as  an  undoubted  cause 
of  some,  at  any  rate,  of  the  affections  we  are  now  considering. 
Indeed,  there  was  a  tendenc}''  to  assign  all  cases,  for  which  no 
other  cause  could  be  discovered,  to  the  influence  of  cold — a  ten- 
dency fostered  \>j  the  fact  that  the  usually  sudden  outbreak  of 
these  painful  maladies  in  individuals  previously  healthy  seemed 
to  tally  better  with  this  hypothesis  than  with  any  other.  Accord- 
ingly, the  causal  element  of  chill  got  mixed  up  with  the  idea  of 
rheumatism,  and  gradually  assumed  so  prominent  a  ]3lace  that 
the  word  "rheumatism"  came  to  be  almost  synonymous  with 
"  disease  caused  by  catching  cold."  It  became  usual  to  include 
under  the  head  of  "rheumatism"  every  painful  disease  in 
which  exposure  to  cold  could  either  be  shown  or  assumed,  in  the 
absence  of  any  other  discoverable  cause,  to  have  preceded  the 
outburst  of  the  symptoms.  The  door  was  thus  thrown  open  to 
a  great  variety  of  maladies ;  and  towards  the  end  of  the  last 
and  the  beginning  of  the  present  century,  physicians  had  come 
to  speak,  not  merely  of  a  rheumatism  of  external  parts — as  Bal- 
lonius  had  done — but  of  a  rheumatism  of  internal  organs  like- 
wise {rheumatismus  mscericm,  endorlieumatismus).  It  was  not 
until  the  progress  of  morbid  anatomy  had  enabled  us  to  localize 
disease  in  the  tissues  and  organs,  and  given  us  a  deeper  insight 
into  the  nature  of  morbid  changes  ;  not  until  we  had  discovered 
a  multitude  of  previously  unknown  noxfe  and  their  influence  in 
producing  structural  alterations  ;  not  until  the  perfection  of  our 
diagnostic  methods  had  given  us  power  to  detect  disease  in  indi- 
vidual organs  during  life  with  a  precision  hitlierto  undreamt  of, 
that  the  domain  of  rheumatism  was  once  more  restricted  within 
reasonable  limits.  In  the  endeavor  to  localize  disease  as  much 
as  possible — to  connect  it  with  definite  structural  alterations — 
observers  began  to  separate  the  disorders  of  internal  viscera 
(now  more  easy  of  recognition),  those  of  the  bones,  and  finally 
the  varieties  of  true  neuralgia,  from  rheumatism.    There  still 
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remained  a  group  of  articular  and  muscular  affections  for  which 
morbid  anatomy  had  failed  to  discover  any  adequate  explana- 
tion, either  because  the  comparative  infrequency  of  a  fatal  issue 
gave  little  chance  for  post-mortem  investigation,  or  because  the 
changes  actually  found  did  not  suffice  to  clear  up  the  essential 
nature  of  the  disease.  For  this  group  of  maladies  the  term 
'•rheumatism"  has  been  retained  up  to  the  present  time.  It 
thus  includes  "  all  painful  affections  of  the  joints  and  muscles, 
with  their  tendons  and  fascige,  which  are  either  due  to  chill  or  to 
causes  which  cannot  be  ascertained,  and  are,  therefore,  assumed 
to  be  atmospheric." 

Such  a  definition  as  this  must  needs  cover  a  great  variety  of 
disorders,  whose  onl}^  common  symptom,  viz.,  pain  (which  must 
exist  throughout  the  entire  course,  or  at  any  rate  at  some  stage 
—especially  the  earliest — of  any  disease  that  claims  to  be  called 
"rheumatism  "  in  the  sense  in  which  the  word  has  hitherto  been 
used),  is  very  far  from  sufficient  to  serve  as  the  distinctive  mark 
of  a  pathological  group.  Any  additional  characters  which  may 
have  been  assigned  to  the  group  in  order  to  justify  its  retention, 
are  either  wdiolly  secondary,  or  else  not  constant,  and  are  by  no 
means  peculiar  to  all  the  diseases  which  are  still  comprehended 
under  the  term  "rheumatism."  The  nature  of  the  pain — 
said  to  be  exceptionally  "  tearing  "  and  "dragging" — is  far  from 
being  distinctive.  The  transient  and  variable  character  of  the 
symptoms,  the  tendency  to  become  complicated,  or  to  alternate, 
with  disorders  of  internal  organs  (to  undergo  "metastasis"), — 
these  features  are  peculiar  to  one  only  of  the  diseases  belonging 
to  the  group,  viz.,  acute  polyarthritis ;  they 'are  quite  foreign 
to  those  which  have  been  described  as  "  chronic  articular  rheu- 
matism," and  are  wanting  in  a  number  of  affections  commonly 
known  as  "muscular  rheumatism."  Finally,  the  idea  of  a 
"rheumatic  diathesis"  is  least  of  all  peculiar  to  the  diseases 
included  in  this  group.  We  speak  of  such  a  diathesis  when  we 
find  a  patient,  who  has  previously  suffered  from  one  or  other  of 
the  above  disorders,  affected  by  it  a  second  time  or  oftener ; 
more  especially  if  the  exciting  cause  seems  trivial,  and  fails  to 
give  rise  to  any  similar  disorder  in  other  persons.  But  we  meet 
with  precisely  the  same  phenomenon,  i.e.^  a  tendency  to  repeated 
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illness  of  a  special  kind  on  tritling  provocation,  at  least  as  fre- 
quently in  a  variety  of  other  affections,  without,  on  tliat 
account,  assuming  the  existence  of  a  peculiar  diathesis.  We  do 
not  speak  of  a  "catarrhal  diathesis"  when  we  find  a  patient 
getting  bronchitis  on  the  smallest  occasion,  or  liable  to  repeated 
attacks  of  sore  throat ;  still  less,  when  a  patient  who  has  once 
had  pleurisy  is  attacked  by  it  a  second,  third,  or  fourth  time, 
after  catching  cold,  or  even  without  ascertainable  cause.  We 
see  no  more  in  this  than  the  tendency  of  any  organ  which  has 
once  suffered  from  disease  to  be  affected  again  ;  or,  as  we  often 
put  it,  to  become  a  locus  minoris  resistentice.  The  Joints,  the 
muscles,  and  the  parts  connected  with  them,  form  no  exception 
to  the  rule  ;  they,  too,  are  very  liable  to  repeated  attacks  of  any 
disorder  from  which  they  may  have  suffered  once.  Not  even 
the  fact — questionable  as  it  still  is — that  polyarthritis  is  heredi- 
tary (p.  21)  can  be  regarded  as  peculiar ;  for  an  inherited  pre- 
disposition to  disease  of  the  mucous  membranes  is  still  more 
common,  and  undoubtedly  exists  in  scrofula.  It  is  certainly  i 
most  inadequate  to  prove  the  existence  of  a  "  rheumatic  diathe- 
sis," at  least  in  the  wide  sense  in  which  the  word  "rheumatism " 
is  now  employed  ;  at  the  utmost,  it  can  only  prove  the  existence 
of  a  constitutional  tendency  to  polyarthritis — to  one  only  of  all 
the  diseases  included  in  the  group. 

And  yet  the  notion  of  a  "chill"  still  lingers  in  the  back- 
ground ;  it  is  so  intimately  bound  up  with  our  idea  of  rheuma- 
tism as  to  give  this  nosological  class  the  appearance  of  having 
been  constructed  on  a  substantial  etiological  basis.  Indeed,  this 
is  the  commonly  accepted  view;  the  epithet  "rheumatic"  is 
taken  to  mean  "caused  by  a  chill  or  other  atmospheric  influ- 
ence," and  the  word  "rheumatism"  is  specially  applied  to 
those  articular  and  muscular  affections  which  are  due  to  a  chill 
or  other  atmospheric  cause,  and  which  are  therefore  understood 
to  be  of  a  "rheumatic"  nature.  Nevertheless,  this  view  is 
unmistakably  defective.  First,  as  regards  the  phenomenon  of 
"chill"  itself.  This  is  far  from  being  purely  imaginary,  as 
many  people  are  nowadays  inclined  to  think ;  on  the  contrary, 
it  would  be  the  part  of  wilful  blindness  to^  deny  its  existence ; 
but  it  is  likewise  true  that  the  term  is  far  from  definitej  and 
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that  the  mechanism  of  the  process  is  highly  obscure.  It  is  con- 
stantly being  misapplied  both  by  the  profession  and  by  the  pub- 
lic to  denote  every  sort  of  noxa,  known  and  unknown,  and  often 
as  a  cloak  for  ignorance  of  the  true  morbific  agency.  But  even 
if  we  restrict  the  term  "chill"  to  its  primary  etymological  mean- 
ing, viz.,  a  hurtful  withdrawal  of  heat,  we  shall  still  find  it 
impossible  to  maintain  the  above  conception  of  "rheumatism," 
for  the  maladies  included  in  it  are  by  no  means  always  due  to  a 
demonstrable  chill ;  on  the  contrary,  many  of  them  are  certainly 
due  to  causes  of  an  entirely  different  kind  (e.  Myalgia  cerm- 
calis,  lumhalis).  These,  at  any  rate,  would  have  to  be  elimi- 
nated, if  we  desired  to  construct  a  pathological  group  on  the 
etiological  basis  of  "chill."  But  even  this  would  not  dispose 
of  all  our  difficulties.  There  would  be  no  reason  for  limiting 
the  term  "rheumatism"  to  the  joints  and  muscles — no  reason 
why  we  should  not  return  to  its  older  denotation,  which  had,  at 
any  rate,  the  merit  of  logical  consistency,  since  it  comprised  all 
diseases  known  or  believed  to  be  caused  by  chill,  the  subdivi- 
sions of  the  group  being  founded  on  the  particular  organ  affected 
(rheumatism  of  the  brain,  lungs,  pleura,  joints,  etc.).  After  all, 
the  joints  and  muscles  exhibit  no  exclusive  or  even  pre-emi- 
nent susceptibility  to  the  effects  of  the  chill ;  the  respiratory 
organs,  for  example,  are  on  a  level  with  them,  or  perhaps  above 
them,  in  this  respect.  Moreover,  even  those  muscular  and  artic- 
ular affections  which  are  really  due  to  chill,  are  not  thereby 
individualized  and  marked  off  from  their  neighbors ;  on  the 
contrary,  they  occur  under  many  forms,  any  of  which  may 
result  from  other  noxse,  as  readily  as  from  this.  The  ti'uth  is 
— and  here  we  have  the  final  and  conclusive  objection  to  the 
scheme — that  chill,  whatever  meaning  we  may  put  upon  the 
word,  is  quite  incompetent  to  serve  as  a  fundamentum  divlsio- 
nis  in  nosology.  Chill  as  a  morbific  agent  presents  no  analogy 
to  a  poison  which,  when  it  has  once  entered  the  body,  invariably 
gives  rise,  under  similar  conditions,  to  a  train  of  similar  phenom- 
ena of  a  kind  peculiar  to  itself ;  no,  it  represents,  for  the  most 
part,  an  aggregate  of  processes  which  operate  as  so  many  distinct 
attacks  upon  any  and  every  organ  and  tissue  in  the  bod}',  and 
which  may  therefore  lead  to  an  endless  variety  of  consequences. 
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As  regards  "other  atmospheric  influences,"  their  relation  to 
the  diseases  we  are  now  considering  is  either  hypothetical  or  so 
obscure  as  to  render  them  all  but  synonymous  with  "unknown 
influences."  Hence,  they  are  even  less  suited  than  "chill" 
itself  to  serve  as  a  basis  for  nosological  classification. 

We  are  thus  landed  in  the  conclusion  that  the  group  of  dis- 
eases included  under  the  head  of  "rheumatism,"  taking  the 
word  in  its  usual  sense,  has  no  raison  d'etre  from  the  point  of 
view  either  of  morbid  anatomy  or  of  etiology ;  neither  does  it 
represent  any  constant  aggregate  of  clinical  symptoms.  The 
word  itself  is  a  survival  from  a  time  when  medicine  did  not  aspire 
to  anything  beyond  a  merely  symptomatic  conception  of  the 
majority  of  diseases.  Where  knowledge  of  the  intimate  phe- 
nomena ran  short,  the  gap  was  stopped  with  speculative  and 
hypothetical  assumptions.  Thus  the  fundamental  link  between 
the  diseases  denoted  by  the  term  "rheumatism,"  and  grouped 
together  in  virtue  of  purely  superficial  characters,  was  looked 
for — now  in  a  rheumatic  poison  or  acid  crasis,  now  in  electrical 
conditions  of  an  abnormal  kind, — nay,  even  in  a  similarity  of 
reaction  to  particular  remedies,  etc.  These  hypotheses  have  all 
broken  down,  at  any  rate  in  their  application  to  the  diseases  col- 
lectively designated  "rheumatism."  Every  attempt  to  bring 
the  latter  under  a  common  category,  with  a  claim  to  scientific 
recognition,  has  failed  in  the  past,  and  will  probably  fail  in  the 
future.  For  "rheumatism,"  as  now  understood,  possesses  as 
little  pathological  homogeneity  as  it  did  at  a  former  period,  when 
its  domain  was  wider  than  it  now  is.  Its  limits  have  been  gra- 
dually narrowed,  year  by  year ;  gout,  arthritis  deformans,  the 
articular  neuroses  and  other  forms  of  neuralgia,  the  painful 
affections  of  the  muscles  depending  on  toxic  and  infective  pro- 
cesses, have  been  successively  withdrawn,  as  they  were  found  to 
be  disorders  sui  generis,  or  due  to  special  causes.  We  may 
fairly  anticipate  that  the  pathological  residue  which  is  still  com- 
prised under  the  head  of  "rheumatism"  will  continue  to 
undergo  the  same  process  of  differentiation,  for  there  can  be  no 
doubt  that  it  includes  diseases  which  are  radically  heterogeneous. 
For  instance,  "acute  articular  rheumatism"  and  "chronic 
articular  rheumatism"  have  only  the  most  superficial  resem- 


10      SENATOR. — DISEASES  OF  THE  LOCOMOTIVE  APPARATUS. 

blance  to  each  other.  They  both  affect  the  joints,  and  that  is 
the  sole  feature  tliey  have  in  common  ;  in  all  other  respects  they 
are  profoundly  unlike.  One  is  acute,  the  other  chronic  ;  but  this 
is  the  least  important  of  their  differences.  The  former  is  an 
acute  febrile  constitutional  disease,  pathologically  allied  to  other 
acute  constitutional  diseases,  more  especially  to  certain  infec- 
tive maladies '  (malarial  fever,  influenza),  while  the  latter  is  a 
purely  local  affection,  whose  relation  to  the  former  may  fairly 
be  likened  to  that  which  subsists  between  a  bronchial  or  con- 
junctival catarrh  and  an  attack  of  measles.  (Cf.  Chronic  Rheu- 
matic Arthritis.)  Then  again,  "gonorrhoeal  rheumatism,"  by 
virtue  of  its  causal  connection  with  urethral  inflammation,  is  so 
thoroughly  distinct  both  from  this  and  from  every  other  form  of 
rheumatism,  that  its  etiology  alone  is  enough  to  exclude  it  from 
a  group  of  diseases  attributed  to  "chill  or  other  atmospheric 
influences."  Finally,  "muscular  rheumatism"  forms  a  whollj^- 
indefinite  category,  which  comprises  all  painful  affections  in  and 
about  the  muscles  to  which  no  other  berth  can  be  assigned.  We, 
may  be  allowed  to  say  of  it,  in  the  words  of  the  old  rule  :  "Pains 
which  do  not  admit  of  being  defined  are  termed  rheumatism." 

Accordingly,  if  "rheumatism"  cannot  be  maintained  as  a 
nosological  category,  it  necessarily  follows  that  the  term  itself  iS' 
not  merely  superfluous,  but,  as  has  been  pointed  out  by  Henle, 
and  more  recently  by  Hueter,  positively  detrimental ;  since  it 
calls  up  erroneous,  or,  at  any  rate,  unfounded  notions  of  an 
underlying  harmony  between  various  forms  of  disease,  some  of 
which  we  know  to  be  distinct,  while  concerning  others  we  are 
very  ignorant.  These  objections,  however,  do  not  apply  to  the 
adjective  "rheumatic."  This  is  used,  in  a  general  way,  to 
denote  affections  caused  either  by  an  actual  chill,  i.  e.,  a  hurtful 
withdrawal  of  heat  from  the  body,  or,  by  some  unknown  agencj^, 
concerning  which  we  know  or  are  able  to  assume  that  it  is  not  of 
a  coarsely  mechanical  kind,  nor  yet  a  poison  or  contagion,  and 
which  we  therefore  suppose  to  be  a  physical  change  in  the 
atmosphere.  We  are  justified  in  keeping  the  term  "rheumatic " 
in  this  sense — in  which  alone  it  is  now  employed — for  the  sake 


'  Cf.  Ilirsch^  Handbuch  der  historiscli-geograpliischeii  Patbologie,  I. ,  p.  598. 
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of  convenience.  It  involves  no  theory.  Its  rejection  would 
oblige  us  to  enumerate  all  the  above-named  causes  in  every 
instance,  specifying  them  as  present  or  absent.  Moreover,  the 
effects  of  a  chill  are  frequently  combined  with  those  of  other 
atmospheric  conditions,  without  our  being  able  to  unravel  the 
combination  or  to  assign  each  part  of  the  complex  result  to  its 
appropriate  cause. 

I  have  already  explained,  at  some  lengtli,  that  even  the 
admission  of  a  common  "rheumatic"  cause  for  diseases  other- 
wise unlike  does  not  entitle  us  to  throw  them  into  a  single 
group.  Accordingly,  we  are  not  inconsistent  in  discarding  both 
the  name  and  the  group  "Rheumatism,"  while  we  retain  the 
epithet  "rheumatic,"  at  any  rate  until  the  various  causal  fac- 
tors still  embraced  under  the  latter  term  have  come  to  be  fully 
understood.  On  the  contrary,  we  simply  obey  the  usual  custom 
in  pathological  nomenclature,  and  keep  within  the  present  limits 
of  our  knowledge,  when  we  distinguish  those  diseases  whose 
morbid  anatomy  has  been  thoroughly  investigated  (the  articular 
class)  as  arthr  itis^  arthromeningitls,  or  polyarthritis^  according 
to  the  parts  chiefly  or  exclusively  involved  ;  while  we  designate 
the  muscular  affections,  about  whose  anatomy  we  know  less, 
broadly  as  myopathies — or,  since  pain  is  the  leading  feature  in 
most  of  them,  as  myalgias  ;  both  the  articular  and  the  muscular 
class  of  these  affections  being  termed  "rheumatic,"  in  order  to 
distinguish  them  from  symptoms  or  structural  alterations  of  a 
similar  kind  arising  from  other  causes.^  The  addition  of  the 
epithet  "rheumatic"  does  not  involve  any  closer  relationship 
between  these  two  kinds  of  process  than  may  be  supposed  to  exist 
between  a  "rheumatic"  pleurisy  and  a  "rheumatic"  paralysis  ; 
neither  does  it  imply  any  theory  as  to  the  local  or  constitutional 
nature  of  any  given  malady. 

In  harmony  with  the  above  principles,  the  following  are  the 
diseases  to  be  described  in  the  ensuing  pages  :  first,  Rheumatic 


'  The  anatomical  nomenclature  of  "rheumatic"  joint-alf actions  proposed  by  Hueter 
is  inadequate  for  the  purpose  in  view.  For  instance,  the  term  Polyarthritis  synovia- 
lis,"  for  acute  rheumatic  polyarthritis,  is  not  enough  to  distinguish  it  from  other  forms 
of  multiple  synovitis,  such  as  the  pyoemio,  and  many  others  which  have  not  yet 
attracted  much  attention  («.      the  scorbutic  form). 
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Polyarthritis  or  Rheumartliritis,  essentially  a  constitutional 
disease  ;  next,  those  affections  which  may  be  regarded  as  oi"  local 
nature,  viz.,  Chronic  Rheumatic  Arthritis  and  the  various 
forms  of  Rheumatic  Myopathy  or  Myalgia.  As  a  disease  of  the 
joints,  Gonorrhoeal  ArtJiromeningitis  is  included  among  the  dis- 
orders of  the  locomotive  apparatus,  while  with  the  "rheumatic" 
fonns  of  myopathy  we  associate  certain  other  affections  of  the 
muscular  system  usually  dealt  with  by  the  physician. 


1.  Polyarthritis  rheumatica  acuta. 


Special  BishiOGTX\.VB.Y.—Haygarth,  A  Clinical  History  of  Acute  Rheumatism. 
London,  1806. — Davis,  Untersuchungen  liber  Herzentziindungen  nebst  WelW 
Bemerkungen  iiber  Rheumatisnius  des  Herzens.  Deutsch.  Halle.  1816. — Bouil- 
latid,  Nouvelles  recberches  sur  le  rhumatisme  articulaire.  Pans,  1836. — 17ie 
same,  Trait6  du  rhumatisme  aigu.  Paris,  1840. — FurnivaU,  On  the  Pathology 
of  acute  rheumatism  and  the  prevention  of  heart-disease.  Lancet,  1844.  I.  11. 
— Kiibik,  Beitrage  zur  Therapie  des  Rheumatisnius.  Prager  Vierteljahrschrift. 
1847.  XV.  p.  \U.—DecUlly,  Bulletin  de  I'Acad.  de  Med.  1850,  p.  665.— 
Kersten,  Beitrage  zur  Beh.  des  hitzigen  Gelenkrhcum.  Deutsche  Klinik,  1849. 
26. — BoiicTiardat,  Sur  la  pathoggnie  et  la  th6rapeutique  du  rhumatisme  art.  aigu. 
Annuaire  de  Therapcutique.  1851. — Gnrlt,  Beitrage  zur  vergleichcud.  pathol. 
Anat.  der  Gelenkkrankheiten.  Berlin,  1853. —  Wunderlich,  Handbuch  der  spec. 
Path.  u.  Therap.  1856.  p.  612. — Hegner,  Der  acute  Gelenkrheumatismus  u. 
seine  Bahandlung  durch  Citronensaft.  Dissert.  Zurich,  1857. — Gubler,  Sur  le 
rhumatisme  cgr^bral.  Arch.  gSn.  de  Medecine,  1857.  L  264. — Lebert,  Klinik 
des  acuten  Gelenkrheumatismus.  Erlangen,  1860. — Oriesinger,  Ueber  die  pro- 
trahirte  Form  der  rheumat.  Hi rn affection.  Archiv  d.  Heilkunde,  1850.  I. 
p.  235. —  Tiingel,  Klinische  Mittheilungen.  Hamburg,  1862.  p.  102. — Ranch- 
f'uss,  Ueber  Gelenkentziindung  u.  s.  w.  im  Sauglingsalter.  Petersburg,  mediz. 
Ztschrift.  1863.  IV.  p.  IQS. —Chamhers,  British  Med.  Journal,  1863.  No.  139. 
—R.  Volhnann,  in  Pitha  u.  Billroth's  Hdb.  der  Chirurgie.  H.  1865.  p.  491.— 
H.  Davies,  On  the  treatment  of  rheumatic  fever  in  its  acute  stage  exclusively 
by  free  blistering.  London,  1864. —  The  same,  London  Hospital  Reports,  1866. 
IL  138. — Fervet,  Du  rhumatisme  artic.  et  de  son  traitement  par  les  vdsicatoircs. 
Arch,  ggner.  1865.  IL  531. — Th.  Simon,  Ueber  Geisteskrankhciten  im  Verlauf  des 
acuten  Gelenkrhcumat.  Annalcn  des  Charitd-Krankenhauses.  XIII.  1865.  p.  67. 
—  Vernay,  Gaz.  mfed.  de  Lyon,  1867.  No.  2-^.— Fuller,  Guy's  Hosp.  Reports, 
1867.  1. — Tlie  same.  On  the  nature  of  rheumatic  inflammation,  etc.  Brit.  Med. 
Journal,  11  April,  1868. — OiiU  &  Sutton,  Remarks  on  the  natural  history  of 
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rheumatic  fever.  Med.  Chir.  Trans.  1809.  II.  p.  43. — 11.  Ferher,  Die  nervosen 
Ei-scheinungen  im  Rheum,  acutus.  Archiv.  d.  Ileilk.  1809.  X.  253. —  21u 
same,  lilieumatismus,  Chorea,  HerzafEectiou.  Ibidem.  1871.  XII.  1. —  W.  H. 
Dickinson,  Tables  illustratiug  the  effect  of  remedies,  etc.  Lancet,  1809.  I. 
No.  5-8.— C.  Hater,  Klinik  der  Gelenkkrankheiten.  Leipzig,  1871.  pp.  58- 
203. — C.  Heymann,  Ueber  Rheumatismus.  Virchow's  Arcliiv.  1872.  LVI.  Heft 
3. — Aug.  Mayer,  Ueber  die  complicationen  des  acuten  Qclenkrheumat.  Diss. 
Berlin,  1872. — L.  Concato,  II  rheumatismo  articolare  acute  e  Tapparechio 
inamovibile.  Rivista  Clinica.  1809,  No.  1,  and  1872,  No.  27.— Picot,  Du  rhu- 
matisme  aigu,  etc.  Paris,  1873. —  W.  Winternitz,  Ueber  Katarrhalische  u.  rheu- 
matische  Processe  und  ihre  Behandlung.  Mittheil.  des  iirztlich.  Vereins  in 
"Wien,  1873.  No.  22. — Runge,  Die  Erkiiltung.  Deutsch.  Archiv  fiir  klin.  Mediz. 
XII.  220. —  Oehme,  Die  Behandlung  des  Rheum,  acutus  mit  festen  Verbanden. 
Archiv  der  Heilk.  XIV.  385. — Oueneau  de  Mussy,  Lemons  cliniques  sur  le 
traitement  du  rhumatisme.  Union  Medicale.  1873.  3-17. — F.  Hartmann,  Der 
acute  und  chronische  Gelenkrheumatismus.  Erlangcn,  1874. — F.  FalTc,  Ueber 
Entstehung  von  Erkiiltungskrankheiten.  Reichert.  u.  Dubois- Reymond's  Archiv. 
1874.  p.  159. 

Acute  rheumatic  polyarthritis  [rheumarthritis,  polyarthritis 
synomalis  (Hueter),  febrile  rheumatism  of  the  joints']  is  a  con- 
stitutional, non-infecting  malady,  attended  by  fever,  which  sets 
in  with  inflammation  of  and  exudation  into  the  joints,  and  often 
with  inflammation  of  internal  organs  also,  especially  of  the 
serous  membranes. 

I  have  already  stated  in  the  course  of  my  introductory 
remarks  that  the  physicians  of  antiquity  and  of  the  middle 
ages  were  well  acquainted  with  this  disease,  although  they  con- 
founded it  with  other  affections  of  the  joints,  under  the  general 
name  of  "arthritis."  Even  in  Hippocrates  {De  Affectionibus. 
Ed.  Kiihn,  Lipsiae,  1825,  II.,  406)  we  find  mention  made  of  a 
form  of  arthritis,  attended  with  fever,  during  which  now  one, 
now  another  joint  becomes  painful,  occurring  by  preference  in 
the  young,  seldom  proving  fatal, — a  description  which  can  only 
apply  to  rheumarthritis.  Later  writers  added  little  to  this 
account  of  the  disease ;  thej"  preferred  to  discuss  its  essential 
nature  by  the  light  of  the  pathological  doctrines  of  their  day, 
and  tried  to  elucidate  the  shifting  character  of  the  joint- symp- 
toms and  the  frequent  occurrence  of  visceral  complications — the 
latter  a  fact  which  had  also  been  known  from  of  old,  Cullen 
was  the  first  to  take  a  decided  step  in  advance,  by  laying  stress 
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on  the  inflammatory  character  of  the  joint-affection,  and  by 
separating  it,  not  only  from  gout  (as  some  of  his  predecessors 
had  already  done),  but  also  from  chronic  rheumatic  arthritis 
(so-called  "chronic  articular  rheumatism"),  and  from  rheumatic 
affections  of  the  muscles  (muscular  rheumatism).  A  still  more 
important  addition  was  made  to  our  knowledge  when  diligence 
in  post-mortem  investigation  disclosed  the  special  frequency  of 
cardiac  mischief — pericarditis,  endocarditis,  myocarditis.  Wells 
seems  to  have  been  the  first  to  point  out  the  connection  of  these 
disorders  with  polyarthritis,  and  actually  to  designate  them  as 
"rheumatism  of  the  heart."  When,  during  the  early  part  of 
this  century,  we  became  better  able  to  recognize  the  existence  of 
such  complications  during  life,  observations  rapidly  accumu- 
lated, especially  in  France,  showing  the  frequency  of  inflamma- 
tion of  the  heart  and  of  other  organs  in  the  course  of  rheumar- 
thritis  {e.  g.,  Cliomel,  loc.  cit.,  and  in  Dictionnaire  de  Medecine, 
article  Pericarditis,  etc.  ;  Andral,  Clinique  Medical e,  1835,  II., 
502  ;  III.,  416).  It  was  Bouillaud,  more  particularly,  who  drew 
general  attention  to  the  cardiac  complications  of  acute  rheumar- 
thritis.  He  went  too  far,  however,  in  viewing  them  as  normal 
features  of  the  disease. 

French  physicians,  again  (Hervez  de  Chegoin  [1845],  Gubler, 
et  al.),  were  the  first  to  give  special  attention  to  the  occurrence 
of  severe  cerebral  symptoms  in  certain  unfavorable  cases  of  this 
disease.  Within  the  last  ten  years,  moreover,  a  rapid  elevation 
of  temperature  has  been  observed  to  precede  the  fatal  issue  in 
most  cases  of  this  kind. 

Finally,  Griesinger  was  the  first  to  notice  the  relation  of 
certain  forms  of  insanity  to  a  previous  attack  of  rheumatic  poly- 
arthritis. He  believed  them  to  be  essentially  connected  with 
the  rheumatic  process. 


Etiology  and  Pathogeny. 

We  are  acquainted  with  a  variety  of  conditions,  some  gen- 
eral, others  special,  which  favor  the  development  of  rheumar- 
thritis.    Among  the  former,  climate  and  season  occupy  a  fore- 
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most  place.  According  to  Hirsch  (1.  c),  "rheumatic  fever,  in 
marked  contrast  to  the  other  disorders  usually  included  under 
the  head  of  rheumatism,  and  which  are  all  but  universally  dis- 
tributed over  the  earth's  surface,  must  be  regarded  as  pre-emi- 
nently a  disease  of  temperate  latitudes."  It  is  rarely  met  with 
in  the  polar  regions,  while  our  information  about  its  prevalence 
in  hot  countries  is  very  contradictory.  This  may  be  ascribed 
partly  to  telluric  differences,  partly  to  differences  of  race — the 
liability  of  the  inhabitants  of  a  given  country  varying  as  they 
happen  to  be  indigenous  or  immigrant, — partly,  no  doubt,  to  the 
inadequate  data  at  our  disposal,  and  the  variable  denotation  of 
the  term  "rheumatism"  ;  but  even  in  temperate  regions,  more 
especially  in  northern  and  central  Europe,  the  distribution  of 
the  disease  is  highly  irregular.  In  many  parts,  indeed,  as  in 
Cornwall,  Guernsey,  and  the  Isle  of  Wight,  in  the  Belgian 
Canton  of  Beauraing,  in  Jekaterinoslaw,  the  disease  appears  to 
be  either  unknown  or  excessivelj'  rare  (Hirsch,  loc.  cit.).  So,  too, 
the  ratio  between  the  frequency  of  acute  articular  rheumatism 
and  that  of  other  diseases  is  far  from  being  a  constant  one. 

The  data  now  at  our  disposal  show  that  the  proportion  of  cases  of  acute 
rheumatism  to  the  sum  total  of  disease  may  vary  (in  Europe)  from  1.2  per  cent.  ) 
(Stuttgart)  to  11.5  per  cent.  (London). 

As  regards  the  influence  of  the  seasons,  in  our  temperate 
climate,  all  comparisons  extending  over  a  sufficiently  large  series 
of  observations  agree,  notwithstanding  minor  discrepancies,  in 
assigning  the  maximum  prevalence  of  the  disease  to  the  incle- 
ment part  of  the  year  (from  October  to  May),  while  there  is 
a  falling-off  during  the  summer  months  (July,  August,  Sep- 
tember). 

At  Zurich,  according  to  Lebert,  during  the  years  from  1853  to  1859,  out  of  220 
cases  27.4  per  cent,  occurred  from  January  to  March,  31.8  from  April  to  June,  20.2 
from  July  to  September,  20.6  from  October  to  Deceml^er.  The  highest  percentage 
was  reached  in  April  (13.3  per  cent.)  and  January  (9.5  per  cent.).  At  Wiirzburg, 
Roth'  found  that  out  of  79  patients  seen  from  1857-1860,  30.2  per  cent,  came 
under  treatment  during  the  first  quarter  of  the  year,  36.5  per  cent,  during  the 
second  quarter,  16.3  per  cent,  during  the  third,  27.7  per  cent,  during  the  fourth. 


'  Verhandlung  der  Wiirzburg.  phys.  med.  Gesellschaft  1863,  iv.  277. 
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Fiedler's'  statistics,  talcen  from  the  Drescleu  hosijital,  show  27.19  percent,  for  the 
first  quarter,  27.34  per  cent,  for  the  second,  16.74  per  cent,  for  the  third,  28.73  per 
cent,  for  the  fourth.  At  Munich,  Huber'  found,  for  1865-66,  that  out  of  90  cases 
27  belonged  to  tlie  first  quarter,  24  to  the  second,  10  to  the  third,  29  to  the  fourth. 
At  Copenhagen,  Lange,*  taking  the  period  from  1842  to  1865,  found  the  maximum 
number  of  cases  to  occur  in  January,  the  minimum  number  in  September.  Wun- 
derlich  gives  the  following  figures  for  the  four  quarters  of  the  year:  *  first  quarter, 
30.3  per  cent.  ;  second,  23.5  per  cent. ;  third,  17.9  per  cent. ;  fourth,  28.08  per  cent. 
At  the  Rudolfsspital  in  Vienna  the  maxinmm  number  of  cases,  admitted  for  "acute 
rheumatism  "  in  1871,  occurred  in  February,  December,  January,  March ;  in  1872, 
in  December,  February,  March,  June,  and  January;  the  minimum  in  both  years 
occurred  from  July  to  September,  At  Berlin,  according  to  statistics  including  a 
large  number  of  patients  in  all  ranks  of  society,'  the  figures  for  acute  rheumatism 
stood  as  follows:  in  1867,  first  quarter,  182;  second  quarter,  112;  third,  50; 
fourth,  106.  In  1868,  first  quarter,  123;  second,  60;  third,  57;  fourth,  86,  In 
1869,  first  quarter,  76  ;  second,  124  :  third,  44;  fourth,  74, 

In  certain  years  the  disease  is  so  unusually  prevalent  in  a 
particular  country  as  to  assume  the  character  of  an  epidemic. 
Some  of  the  older  writers  on  medicine  (Lange,  Pringle,  Lancisi, 
Stoll,  Mertens,  Stoerck)  actually  speak  of  "epidemics  of  rheu- 
matism," though  the  essential  feature  of  an  epidemic  disease — 
infective  power — is  wanting  to  rheumarthritis.  It  is  probable 
that  atmospheric  inliuences  may  contribute  to  this  occasional 
increase  of  frequency,  but  we  have  no  trustworthy  data  on  the 
subject. 

According  to  Lebert,  the  year  1857,  at  Zurich,  was  remarkable  for  the  number 
of  cases  of  rlieumarthritis  that  occurred.  The  disease  was  specially  prevalent  at 
Dresden  in  1857  and  1862  (Fiedler),  at  Copenhagen  in  1844-46, 1849, 1852, 1857-60, 
1862-64  (Lange). 

Among  the  special  predisposing  causes  of  rheumarthritis, 
occupation  and  mode  of  life  stand  foremost.    Persons  exposed 

'  Archiv  d.  Heilkunde.  1866,  VII.  156.    1874,  XV.  154, 
'  Bayer,  arztlich.  Intelligenzblatt.  1867,  No.  46. 

3  Studien  over  den  acute  Ledderrheumatisme,  VircJiow  and  HirscJCs  Jahresbericht, 
1866.  II.  269. 

-•Speciell.  Pathol,  u.  Therapie,  1856,  612. 

5  Beilagen  zum  Communalblatt  der  Stadt  Berlin.  These  reports  are  imfortunately 
untrustworthy  in  other  respects,  owing  to  the  want  of  uniformity  in  the  returns  fur- 
nished by  different  practitioners.  They  ceased  ■  to  appear  when  the  war  broke  out  in 
1870. 
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by  the  nature  of  their  calluig  to  frequent  and  extreme  changes 
of  temperature,  or  insufficiently  protected  against  sudden  cliills 
during  active  bodily  exertion,  are  specially  liable  to  the  disease. 
Next  in  order  of  hurtfulness  stands  residence  in  damp  rooms, 
especially  sleeping  in  a  damp  house  ;  but  this  appears  to  be  less 
prone  to  cause  acute  polyarthritis  than  the  chronic  forms  of 
articular  inflanmiation  and  so-called  muscular  rheumatism. 

Of  76  patients  aclmitted  into  the  Paris  Charity,  Chomel  found  the  majority  to 
be  cabmen,  day-laborers,  shoemakers,  and  bakers.  Lebert  states  that  out  of  121 
patients  at  Zurich,  whose  occupation  was  specified,  85  followed  callings  which 
exposed  them  to  the  influences  enumerated  above.  Fiedler  noticed  a  prepon- 
derance of  smiths,  bakers,  laborers,  and  maid-servants  among  his  cases;  of  the 
entire  number  of  patients  following  these  occupations  7.1-11.3  per  cent,  suffered 
from  polyarthritis;  while  only  2.3-2.6  per  cent,  of  the  tailors  and  slioemakers 
admitted  into  the  wards,  and  of  tradespeople,  etc.,  a  still  smaller  proportion, 
suffered  from  this  disease.  Of  fifty-six  cases  observed  by  myself  (none  of  them  in 
a  hospital),  the  majority  occurred  in  coachmen,  railway  artificers,  smiths,  artisans 
(l)oth  male  and  female),  and  cooks. 

Age  is  an  important  factor  in  the  causation  of  rheumarthri- 
tis.  Youth  and  early  manhood  are  especially  liable  to  the 
disease,  the  favorite  period  lying  between  puberty  and  the  age 
of  thirty,  that  from  the  thirtieth  to  the  fiftieth  year  coming  next 
in  order.  After  fifty,  first  attacks  are  extremely  rare ;  sitbse- 
quent  ones  are  less  uncommon.  Children  under  four  are  scarcely 
ever  affected ;  the  disease  becomes  progressively  more  common 
after  the  fifth  year,  obviously  because  the  development  of  m^uscu- 
lar  activity,  out-door  pursuits,  going  to  school,  etc.,  furnish  more 
opportunities  of  exposure  to  the  injurious  influences  alluded  to 
above. 

It  is  hardly  possible  to  find  a  clear  instance  of  a  first  attack  of  rheumarthritis 
after  the  age  of  sixty,  in  medical  literature.  On  the  other  hand,  we  occasionally 
come  across  instances,  especially  in  the  older  authors,  of  "  acute  articular  rheuma- 
tism" occurring  in  infants  just  afterbirth,  or  still  at  the  breast;  the  majority  of 
these  records  are  probably  to  be  attributed  to  errors  of  diagnosis,  pyoemic  or  syph- 
ilitic diseases  of  the  bones  or  joints  havingr  been  mistaken  for  rheumartlu'itis. 

Rauchfuss  met  with  only  two  cases  of  polyarthritis  among  15,000  infants  at  the 
breast  during  a  period  of  four  years.    Widerhofer '  observed  the  disease  in  a  baby 


'  Jahrbucb  fiir  Kinderkrankheiten.  1859.  157. 

VOL.  XVI.— a 
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twenty-three  days  old,  in  the  Foundling  Hospital  at  Vienna, — the  only  case  of  the 
kind  that  occurred  amoyg  70,000  cliildren  in  eight  years.  Stager '  met  with  it  in 
a  baby  four  weeks  old ;  another  case  recorded  ))y  him  is,  to  say  the  least  of  it, 
doubtful ;  and  the  same  uncertainty  clings  to  two  out  of  three  cases  reported  by 
Bouchut.^  Henoch  ^  has  put  a  case  of  rheumarthritis  in  a  child  ten  months  old  on 
record ;  Roger  has  published  one  case  in  a  child  of  two,  another  in  one  of  three 
years. 

Sex  does  nofc  appear  to  inflnence  the  frequency  of  the  disease, 
except  in  so  far  as  one  or  other  of  the  occupations  which  j)redis- 
pose  to  this  disease  happens  to  be  chiefly  followed  by  men  or  by 
women. 

Among  230  patients  Lsbert  found  119  males  and  111  females.  Wuuderlich  had 
G5  males  to  43  females ;  Roth  38  males  to  41  females;  Fiedler  281  males  to  370 
females  (in  the  year  1873,  61  males  to  64  females) ;  Kreuser,^  in  Stuttgart,  44  males 
to  43  females ;  Hiiber  49  males  to  41  females.  In  the  Rudolfsspital  at  Vienna,  in 
1871,  they  had  75  males  to  45  females ;  in  1872,  62  males  to  46  females,  admitted 
with  "  acute  rheumatism."  Among  my  own  56  patients  I  had  27  males  to  29 
females;  and  out  of  1,370  patients  at  Berlin,  from  August,  1866,  to  September, 
1870,  678  were  males,  692  females. 

A  former  attack  renders  a  patient  peculiarly  liable  to  others  ; 
and  this  liability  is  often  increased  by  subsequent  attacks,  the 
intervals  between  successive  illnesses  becoming  progressively 
shorter,  while  the  illnesses  themselves  last  longer,  and  the  local 
disturbances  become  more  severe  and  ultimately  lapse  into 
a  chronic  state.  The  first  attack  is  usually  separated  from  the 
second  by  an  interval  of  from  three  to  five,  sometimes  even  of 
ten  years.  Nevertheless,  the  number  of  persons  who  have 
actually  suffered  from  more  than  one  or  two  attacks  of  rheumar- 
thritis is  relatively  small.  For,  when  the  disease  shows  itself  in 
early  life,  it  is  prone  to  be  complicated  with  cardiac  mischief,  to 
which  the  patient  soon  succumbs  ;  while,  as  I  have  already 
mentioned,  the  tendency  to  the  disease  is  diminished  with 
advancing  years. 


'  Journal  fiir  Kinderkrankh.  1856.  VI. 

2  Diseases  of  Children.    Transl.  by  P.  H.  Bird,  1855,  p.  706. 

3  Beitriige  zur  Kinderheilkund.  N.  F.  1868. 
*  Archives  gcncrales.  1867.  I.,  p.  54. 

5  "VViirteraberg.  Correspondenz  Blatt.  1866.  No.  2. 
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Of  Leljert'3  53  patients,  37  had  suffered  from  ono  previous  attack,  8  from  two, 
4  from  three,  G  from  four,  4  from  five,  and  4  from  a  still  greater  number. 

Again,  there  are  certain  diseases  during  or  after  wliicli  poly- 
arthritis is  exceptionally  prone  to  occur  ;  I  allude  chieily  to  scar- 
let fever  and  dysentery.  The  liability  of  the  patients  to  articu- 
lar complications  varies  in  different  epidemics  of  these  two  dis- 
eases ;  but  this  may  possibly  be  due— apart  from  any  genius 
epidemicus— to  the  state  of  the  weather  and  other  circumstances 
of  a  local  order.  When  polyarthritis  occurs  in  connection  with 
scarlet  fever,  it  usually  sets  in  during  the  period  of  desquama- 
tion ;  when  in  connection  with  dysentery,  on  the  other  hand,-  it 
comes  on  after  the  patient  has  quite  recovered  and  has  resumed 
his  usual  occupation,  suffering  at  most  only  from  a  certain 
deo-ree  of  weakness.  We  know  nothing  certain  about  the  nature 
of  the  connection  between  rheumarthritis  and  these  antecedent 
maladies.  If  we  choose  to  indulge  in  speculation  on  the  subject, 
we  may  suggest  that  the  skin,  whose  state  may  undoubtedly 
contribute  to  the  development  of  polyarthritis,  has  been  ren- 
dered more  sensitive,  more  liable  to  be  affected  by  the  exciting 
causes  of  the  disease,  in  consequence  of  its  previous  hypersemia 
and  the  removal  of  its  cuticular  layers. 

Again,  the  puerperal  state  appears  to  act  as  a  predisposing 
cause  of  rheumarthritis.  Its  j)05sible  influence  may  have  been 
exaggerated  in  former  days,  when  pysemic  arthritis,  which  not 
un frequently  occurs  in  connection  with  puerperal  fever,  was  not 
distinguished  from  other  inflammatory  affections  of  the  joints. 
So  far  as  my  own  observations  enable  me  to  judge,  those  women 
who  have  lost  much  blood  during  labor  are  especially  liable  to 
the  disease ;  indeed,  it  is  by  no  means  rare  as  a  consequence  of 
abortion.  It  may  be  that  here  also  the  hyperfemia  of  the  skin 
which  occurs  during  labor,  and  with  which  the  abundant  sweating 
is  associated,  may  be  connected  with  the  articular  affection,  while 
the  loss  of  blood  and  other  discharges  operate  only  by  reducing 
the  power  of  the  organism  to  make  head  against  hostile  influences 
of  whatever  kind. 

It  is  quite  possible  that,  under  special  climatic  conditions, 
other  febrile  maladies  may  likewise  predispose  the  system  to 
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become  affected  by  rheumarthritis.  Thus  Duffey  ^  asserts  that 
it  not  unfreqnently  occurs  in  Malta,  during  convalescence  from 
certain  typhoid  forms  of  fever  endemic  in  that  island. 

Again,  Volkmann  '  has  seen  polyarticular  arthritis  setting  in 
with  acute  fever,  and  as  rapidly  subsiding,  during  the  invasion 
stage  of  syphilis.  But  these  symjDtoms  are  probably  due  to  the 
specific  infection  {Cf.  Vol.  III.,  p.  177).  Finall^^,  gonorrhoea  is 
usually  numbered  among  the  predisposing  causes  of  rheumar- 
thritis ;  but  the  articular  inflammation  which  is  occasionally 
associated  with  gonorrhoea  is  essentially  distinct  from  rheumar- 
thritis, and  ought  not  to  be  confounded  with  it.  {See  Appendix  : 
Arthromeningitis  gonorrlioica). 

Picloux  and  Graves  appear  to  have  been  the  first  to  call  attention  to  the  occur- 
rence of  rheumarthritis  after  scarlet  fever.  They  were  followed  by  Murray,  Chomel- 
Grisolle,^  and  Valleix ;  but  their  discovery  was  forgotten  until  it  was  resuscitated 
by  Trousseau.* 

The  connection  between  rheumarthi'itis  and  dysentery  may  possibly  have  been 
known  to  the  oldest  writers  on  medicine,  since  they  often  allude  to  the  occurrence 
of  pains  in  the  joints  after  dysentery.*  Sydenham  ^  expressly  mentions  its  occur- 
rence as  a  sequela  of  dysentery,  in  1672;  StolP  observed  it  at  a  later  date.  The 
occurrence  of  rheumarthritis  as  a  sequela  of  epidemic  dysentery  has  Ijeen  not  unfre- 
qnently noticed  during  the  present  century,  both  in  France  (Thomas,  Cambray, 
Trousseau,  Delioux  de  Savignac,  Huette,'^)  and  in  Germany  (Braun,  Witowsky,' 
Gauster,'"  Krauter,"  Rapmund).'^ 


'  Dublin  Journal  of  Medical  Science.  1872.  III.,  98.  February. 

2  Pitlm  u.  Billroth 8  Chirurgie.   II.,  2.  S.  504. 

3  ChomeVs  Lectures,  p.  100. 

"*  Trousseau,  CHnical  Lectures. Vol.  TV.,  p.  443.  (New  Sydenham  Society's  translation.) 
See  also  Betz,  Ueber  die  Scharlachkrankbeit  und  deu  Rheumatisraus.  Jahrb.  fiir  Kiu- 
derheilkunde,  XVI.,  336  ;  also  Blondeau,  in  Archives  generales,  September,  1870. 

^Hippocrates  (Praenotiones,  ed.  Kiihn,  1825,  p.  311),  says  :  "  Intempestive  suppressa 
intestinorum  difl&cultas  (dysenteria)  abscessum  in  costis,  aut  visceribus  aut  articulis 
inducit."    Similarly,  Gaelius  Aurelianus,  De  Morb.  Chroa.,  IV.,  Cap.  6. 

«Loc.  cit.,  Cap.  IV.,  p.  192. 

'Loo.  cit.,  III.  De  natura  dysent. 

*  For  the  literature  on  this  subject,  see  Quingiiaud,  Gaz.  des  Hopitaux,  1874.  Nos. 
54,  56,  82,  83. 

®  See  Volkmann,  loc.  cit. ,  503. 

">  Memorabilien.  1869,  p.  56. 

"  Die  Nachkrankheiten  der  Ruhr.  Caasel,  1871. 

'2  Deutsche  Klmik.  1874,  No.  17. 
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As  regards  certain  other  preclisx)osing  causes,  specially  allu- 
ded to  in  the  works  of  older  authors,  it  may  be  said  that 
their  intluence  is  either  very  doubtful  {e.  g.,  that  of  tempera- 
ment), or  else  admits  of  being  explained  by  reference  to  some 
of  the  causes  already  mentioned,  e.  g.,  the  special  liability  of 
vigorous  subjects  may  be  due  to  their  following  those  callings 
which  have  previously  been  mentioned  as  peculiarly  liable  to  the 
disease. 

Finally,  there  exists  a  traditional  belief  that  a  predisposition 
to  rheumarthritis  may  be  inherited.  This  belief  is  chiefly  based 
on  facts  observed  in  relation  to  gout  (Chomel) ;  still,  there  are 
some  recent  observations  specially  concerning  rheumarthritis 
(Fuller,  Lebert,  Picot)  which  ought  undoubtedly  to  stimulate  ns 
to  further  inquiry. 

Among  the  exciting  or  accidental  causes  of  the  disease,  chill- 
ing of  the  surface  takes  a  foremost  place.  It  is  especially  to 
sudden  cooling  of  the  body  when  heated  by  exertion,  exhausted 
and  perspiring,  that  the  onset  of  polyarthritis  must  be  ascribed. 
In  the  majority  of  cases  (according  to  Lebert,  in  rather  more  than 
half  the  total  number),  the  statements  made  by  patients  are  so 
precise  as  to  leave  no  room  for  doubt  as  to  the  existence  of  a 
causal  connection  between  the  actual  chill  and  the  disease  that 
broke  out  immediately  afterwards. 

Every  physician  can  furnish  illustrations  from  his  own  experience.  I  need, 
tlierefore,  only  mention  a  few  very  striking  ones.  A  boy  was  struggling  with  one 
of  his  comrades  in  the  school-room  ;  an  inkstand  was  upset  and  its  contents  splashed 
over  the  seat  at  the  moment  when  the  master  entered.  The  boy,  overheated  by  his 
previous  struggle,  sat  down  directly  in  the  pool  of  ink,  which  soaked  through  his 
trousers.  On  the  very  next  day  he  was  seized  with  polyarthritis.  Another  boy 
fell  ill  in  much  the  same  way  twenty-four  hours  after  he  had  been  drenched  by  a 
sudden  shower  on  his  way  home  from  a  lesson  in  gymnastics.  I  have  repeatedly 
seen  ladies  attacked  by  the  disease  after  exposure  to  a  draught  when  overheated 
by  dancing. 

Opportunities  of  catching  cold  are  more  abundant  during  the 
bad  season  of  the  year,  particularly  in  spring  and  autumn,  with 
their  frequent  and  sudden  changes  of  temperature.  Hence  the 
greater  prevalence  of  polyarthritis  at  such  times,  and  the  special 
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liability  of  those  occupations  wliicli  expose  the  body  to  sudden 
variations  of  temperature. 

There  is,  however,  a  large  residue  of  cases  in  which  neither  a 
chill  nor  any  other  exciting  cause  can  be  discovered.  In  a  few 
of  the  cases  which  have  come  under  my  own  notice  the  outbreak 
of  the  disease  followed  closely  upon  severe  emotional  disturb- 
ance (fright) ;  the  patients  had  been  greatly  overheated  at  the 
moment,  but  steadily  denied  having  been  exposed  to  any  source 
of  cold. 

For  instance,  a  young  lady  was  attacked  by  polyarthritis  the  day  after  she  had 
been  much  frightened  by  an  outbreak  of  fire  (which  was  instantly  put  out)  in  a 
ball-room  where  she  was  dancing. 

In  what  way  chill — that  most  common  of  the  exciting  causes 
of  the  disease — produces  rheumarthritis,  what  may  be  the 
sequence  of  changes  between  the  initial  abstraction  of  heat  and 
the  actual  outbreak  of  the  malady,  we  do  not  at  present  rightly 
know.  Various  theories  have  been  suggested  to  explain  their 
connection,  and  to  throw  light  upon  the  essential  nature  of  the 
phenomenon  of  "chill"  itself;  but  they  are  all  of  them  inade- 
quate. Various  attempts  have  been  made  to  connect  the  articu- 
lar inflammation  with  the  cardiac  complications,  especially  since 
the  frequency  of  the  latter  has  been  recognized.  Some  have 
chosen  to  view  the  articular  and  cardiac  disorders  as  co-ordinate 
effects,  immediately  resulting  from  the  operation  of  an  "arth- 
ritic" or  "rheumatic"  principle,  endowed  with  a  special  affinity 
for  the  connective  tissues  and  serous  membranes,  and  thus  excit- 
ing inflammation,  now  in  the  joints,  now  in  the  endo-  and  peri- 
cardium, now  in  the  pleura,  etc.,  or  in  several  of  these  at  once 
or  successively.  Others,  again,  prefer  to  look  on  the  heart- 
disease— the  endocarditis — as  the  primary  change,  and  on  the 
■'"  articular  disorder  as  its  consequence,  resulting  from  embolism  by 
particles  of  extreme  minuteness  washed  off  from  the  endocardium 
of  the  left  rentricle  (mitral  valve).  This  view  was  first  advanced 
— so  far  as  I  have  been  able  to  ascertain— b}^  Pfeufer.  Hueter  has 
recently  attempted  to  establish  it  more  firmly  ^  b}^  showing  that 


'  Klinik  der  Gelenkkraukheiten,  loc.  cit. ;  also  Hotop^  Inauguraldissertation,  GreifS' 
wald,  187^. 
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endocarditis  may  be  present  without  giving  rise  either  to  subjec- 
tive or  objective  symptoms ;  he  then  suggests  that  it  may  very 
well  precede  the  inllaniination  of  the  joints  in  rheumartliritis,  even 
though  not  recognized  till  afterward ;  moreover,  its  presence  in 
a  latent  I'orm  must  be  assumed  in  those  cases  also  which  aj)pear 
to  run  their  course  without  any  cardiac  complication.  Hueter 
compares  the  joint-alfection  in  polyarthritis  with  the  cutaneous 
hemorrhages  in  purpura  hemorrhagica  (peliosis  rheunuitica) ; 
the  latter  have  also  been  referred  to  an  embolic  origin,  and  are 
not  unfrequently  associated  with  swelling  of  the  joints.  However 
enticing  this  theory  may  appear  at  first  sight,  there  are  some 
great  difficulties  in  the  way  of  adopting  it.  Even  if  we  grant 
that  in  the  great  majority  of  cases  of  polyarthritis  (about  two- 
thirds  of  the  entire  number)  in  which  we  fail  to  recognize  the 
existence  of  endocarditis,  or  in  which  no  valvular  mischief  is 
subsequently  developed,  endocardial  inflammation  nevertheless 
exists  ;  even  if  we  admit  (though  without  being  able  to  explain 
the  fact)  that  a  latent  endocarditis  of  this  sort  is  specially  prone 
to  occur  in  connection  with  the  polyarthritis  of  middle  and 
advanced  life  (when  endocardial  mischief  is  more  rarely  diag- 
nosed than  in  youth) ;  even  if  we  admit  all  this,  I  say,  we  shall 
still  be  confronted  by  the  surprising  fact  that  in  this  latent  form 
of  endocarditis  the  minute  emboli  should  be  impacted  only  in  ^ 
the  vessels  of  the  synovial  membranes,  and  never,  or  hardly  ever, 
in  those  organs  which  are  primarily  and  most  frequently  exposed 
to  the  chances  of  embolism  in  other  forms  of  endocarditis,  viz., 
the  spleen,  kidneys,  brain,  retina,  bowel,  etc.  Inasmuch  as  the 
emboli,  which  are  supposed  to  excite  iniiammatory  changes  in 
the  joints,  must  be  endowed  with  specific  phlogogenic  powers, 
they  should  give  rise  not  to  mere  hemorrhagic  infarctions,  but  to 
embolic  abscesses,  both  here  and  even  in  other  organs  unpro- 
vided with  "  terminal  arteries,"  ^  since  the  emboli  are,  ex  hyx>o- 
tJiesi,  of  the  smallest  yjossible  dimensions.  In  a  word,  every 
case  of  polyarthritis  ought  to  run  the  course  of  an  ulcerative 
endocarditis.    This,  fortunately,  is  not  the  rule.    Or  must  we 


'  "  Endarterien."  See  GoJinhcim,  Uutersuchungen  iiber  die  embolisclieu  Processe. 
Berlin,  1873,  p.  98. 
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believe  that  the  plilogogenic  action  of  the  emboli  is  limited  to 
the  joints,  while  in  other  organs  they  operate  either  mechanically 
or  not  at  all  ?  The  organ  which,  next  to  the  joints,  the  heart, 
and  perhaps  the  pleura,  is  most  frequently  affected— using  the 
term  in  a  relative,  not  an  absolute,  sense — is  the  brain.  But  the 
symptoms  of  cerebral  disturbance,  when  they  do  occur,  are  very 
unlike  those  usually  produced  by  embolism,  whether  of  the 
arteries  or  capillaries  ;  on  the  contrary,  they  are  due,  with  few 
exceptions,  to  the  rapid  elevation  of  temperature,  with  which 
they  coincide  in  point  of  time.  Hueter's  theory  Avould  thus  com- 
pel us  to  assume,  in  most  cases  of  rheumarthritis :  first,  the  pres- 
ence of  an  endocarditis  absolutely  latent  as  regards  its  usual 
symptoms ;  secondly,  a  peculiar  immunity  of  all  the  organs, 
except  the  joints,  from  the  usual  effects  of  embolism,  an  immu- 
nity wholly  without  parallel  in  other  forms  of  endocarditis. 
Now,  such  assumptions  as  these  transcend  the  limits  of  justifi- 
able hj^pothesis.  Finally,  as  regards  the  so-called  purpura 
rheumatica,  it  is  quite  possible  that  the  cutaneous  hemor- 
rhages may,  in  many  instances,  be  really  due  to  embolism ; 
but  the  joint-affection  which  frequently  accompanies  them 
has  nothing  whatever  in  common  with  rheumatic  polj^arthritis, 
just  as,  conversely,  purpura  is  very  rarely  met  with  in  true 
polyarthritis.^ 

Accordingly,  we  must  reject  the  theory  which  derives  the 
articular  inflammation  from  a  previous  endocarditis.  That 
theory  is  based  on  insufficient  grounds.  Moreover,  it  offers  no 
explanation  of  the  nexus  between  the  chilling  of  the  surface  and 
the  initial  endocarditis,  or  the  disease  as  a  whole.  Hueter,  indeed, 
has  recently  hinted  in  general  terms  at  the  possibility  that,  when 
the  body  is  heated  and  the  superficial  vessels  dilated,  the 
monads  (micrococci)  present  in  the  atmosphere  may  find  a  more 
easy  entrance  into  the  organism,  and  that  many  cases  of  "chiir' 
may  thus  be  accounted  for. 

In  relation  to  this  question  —  putting  aside  the  vague  or 
unsupported  speculations  of  older  autliors— there  are  only  two 
exj)lanatory  theories  which  are  entitled,  in  the  present  state  of 


'  Cf.  ScIiehy-BuclL  in  Deutsch.  Arcbiv  f .  klin.  Media.  XIV. ,  p.  46G. 
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our  knowledge,  to  be  discussed.  Moreover,  tli(?y  do  not  exclude 
—indeed,  they  may  even  be  made  to  supi)lement— each  otliei-. 

The  lirst  of  these  theories,  vv^hose  main  outlines  were  long  ago 
sketched  out  by  Froriep^  and  Canstatt,"  views  the  articular 
atfection  as  the  result  of  a  disturbance  of  innervation,  consequent 
on  peripheral  irritation  set  up  by  a  chill.  To  bring  this  theory 
into  agreement  with  our  present  notions  of  pathology,  we  must 
suppose  either  that  the  abstraction  of  heat  aifects  the  trophic 
and  vaso-motor  nerves  of  the  joints  directly,  thereby  exciting 
inflammatory  disturbance  in  them,  or  else  that  it  operates  as  an 
irritant  upon  a  variable  number  of  the  peripheral  expansions  of 
centripetal  nerve-fibres,  through  which  the  irritation  is  conveyed 
to  the  vaso-motor  and  trophic  nerve-centres,  exciting  them  to 
abnormal  activity.  The  latter  hypothesis,  which  assigns  a 
central  origin  to  the  joint-mischief,  has  more  in  its  favor  than 
the  former  one.  It  agrees  better  with  the  shifting  character  of 
the  disorder ;  and  the  possibility  of  an  irritation  in  the  central 
organs  of  the  nervous  system  being  suddenly  propagated  to  the 
central  origin  of  nerves  supplying  the  most  divers  tracts,  is  sup- 
ported by  analogy.  Take,  for  example,  the  observations  which 
have  been  rapidl}^  accumulating  of  late  years  as  to  the  depend- 
ence of  certain  joint-affections  on  chronic  inflammatory  changes 
in  the  spinal  cord  (cf.  Arthritis  deformans).  Take,  again,  the 
various  experimental  data  which  lead  us  to  infer  that  the  cord 
sympathizes  more  deeply  with  irritation  and  inflammation  of 
peripheral  nerves  than  used  formerly  to  be  supposed.  On  the 
other  hand,  our  knowledge  concerning  trophic  nerve-fibres  is 
still  too  uncertain  to  allow  us  to  view  this  theory  as  anything 
more  than  a  hypothesis, — though  a  hypothesis  not  in  contradic- 
tion with  any  known  fact.  Above  all,  we  have  no  evidence  to 
prove  that  multiple  inflammation  of  the  joints  can  be  produced 
by  a  single  or  repeated  irritation  of  peripheral  netves. 

The  above  theory  makes  no  attempt  to  define  the  nature  of 
the  irritation  set  up  by  chill.  Now,  the  second  theory  to  which 
I  have  alluded  is  competent  to  supply  this  missing  link.  It 


'  Die  rheumatische  Schwiele.    Weimar,  1843. 
''Spec.  Pathologie  und  Therapie.  1847,  II.,  3,  p.  609. 


26      SENATOR. — DISEASES  OF  THE  LOCOMOTIVE  APPARATUS. 

looks  for  fclie  noxious  principle  in  some  alteration  in  Llie  com- 
position of  the  blood  and  humors, — more  especially  the  abnor- 
mal development  of  an  acid.  Lactic  acid  has  actually  been 
specified  as  the  cause  of  the  morbid  phenomena ;  and  both 
Kichardson  ^  and  Ranch  ^  have  tried  to  demonstrate  the  occur- 
rence of  serous  inflammations  after  the  injection  of  lactic  acid  in 
dogs  and  cats.  This  chemical  theory  has  grown  out  of  older 
speculations  on  the  retention  in  the  system  of  certain  acrid 
humors,  owing  to  disordered  function  of  the  skin.  Hitherto, 
however,  it  has  rested  on  no  surer  basis  than  the  observed  facts 
of  the  strongly  acid  reaction  of  the  urine  and  sweat  in  rheumar- 
tliritis.  It  has  never  met  with  much  favor  in  Germany ;  indeed, 
it  has  lost  what  little  credit  it  once  enjoyed,  since  Moller^  and 
Reyher*  proved  the  results  of  the  above-mentioned  experiments 
to  be  erroneous.  With  all  this,  however,  the  tlieoiy  in  question 
has  a  great  deal  to  support  it.  It  merits  some  consideration, 
were  it  only  because  of  its  superiority  to  all  its  rivals  in  stimu- 
lating inquiry  and  furnishing  new  points  of  view. 

Great  stress  ought  to  be  laid,  in  the  first  place  (as  Corrigan 
justly  insists),  on  the  fact  that  the  chill  operates  injuriously  on 
the  body  when  the  latter  is  heated  and  tired  by  exertion.  This 
is  in  agreement  with  the  pathological  law,  according  to  which 
every  organ  is  most  liable  to  become  afl'ected  by  disease  when  it 
is  engrossed  in  or  exhausted  by  its  functional  activity.  Setting 
out  from  this  fact,  we  must  allow  any  hypothesis  a  hearing 
which  attempts  to  establish  some  connection  between  the  articu- 
lar inflammation  brought  on  by  chilling  the  body  when  over- 
heated and  the  abnormal  accumulation  of  acids  {e.  </.,  lactic  acid) 
in  the  system.  For,  1.  During  bodily  exertion  the  joints  are, 
next  to  the  muscles  that  move  them,  the  most  functionally  active 
parts ;  hence,  they  must  stand  second  only  to  the  muscles  in 
their  liability  to  disease.    True,  we  are  little  used  to  think  of 


'  The  Cause  of  the  Coagulation  of  the  Blood.    London,  1858,  p.  371. 

^  Ueber  den  Einfluss  der  Milchsaure  auf  das  Endocard.    Dissert.    Dorpat.,  1860. 

•■'  Symbolae  ad  theoriam  rheumatismi  criticae  et  experiraeutales.  Ilabilitationsschrift. 
1860.    Konigsberg  und  Konigsb.  mediz.  Jahrb.  1860,  II.,  p.  277, 

•*Ztir  Frage  der  Erzeugung  dor  Endocarditis  u.  s.  w.  Virchow's  Archiv,  XXI.  1861, 
p.  85. 
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the  joints  in  connection  with  functional  activity  and  nutrient 
processes— we  are  disposed  to  think  of  them  as  wholly  passive  ; 
but  this  attitude  of  mind  is  undoubtedly  due  merely  to  our 
ignorance  concerning  these  neglected  organs,  in  regard  to  which 
Hueter  appropriately  observes,  "that,  in  comparison  with  other 
organs  of  equal  or  similar  importance,  they  have  been  treated  by 
modern  investigation  in  the  field  of  anatomy,  physiology,  and 
development,  as  step-children."  The  solitary  fact  that  is  linown 
to  us  concerning  physiological  changes  in  the  articular  contents— 
the  increased  concentration  of  the  synovial  Huid  during  exercise, 
when  the  proportion  of  mucin,  albumin,  and  extractives  is 
nearly  doubled,  as  pointed  out  by  Frerichs  '—is  enough  to  show 
that  the  joints,  like  other  organs,  may  be  the  seat  of  very  active 
nutritive  changes. 

2.  A  formation  of  acids  and  acid  salts,  of  lactic  acid  and  acid 
potassium  phosphate,  takes  place  during  muscular  exercise,  and 
it  is  to  the  accumulation  of  these  products  that  muscular  fatigue 
is  due  (J.  Ranke,  Roeber).  Under  ordinary  circumstances,  these 
products  are  undoubtedly  eliminated  ;  the  lactic  acid,  more  par- 
ticularly, is  partly  oxidized  and  got  rid  of  as  carbonic  acid 
and  water ;  partly — when  there  is  a  great  deal  of  it — excreted 
unaltered  in  the  sweat.'  Now,  should  the  cutaneous  surface 
be  chilled,  the  elimination  of  these  substances  will  be  checked, 
and  they  will  necessarily  accumulate  in  the  system  until  they 
can  be  otherv/ise  excreted  or  decomposed. 

We  thus  have  certain  knowledge  of  the  presence  of  at  least 
two  pathogenic  factors  whenever  the  body,  heated  and  perspiring 
from  exertion,  is  suddenly  chilled :  on  the  one  hand,  the  joints 
are  specially  predisposed  to  disease  ;  on  the  other,  an  abnoi'mal 
amount  of  certain  acids  and  acid  salts,  especially  lactic  acid,  is 


'  Wagner's  HandwSrterbuch  der  Physiologie.  III.,  p.  463. 

*  Lactic  acid  has  been  found  in  the  perspiration  by  Favre,  while  Scliottia  and  Fanke 
failed  to  discover  it.  Their  failure  may  possibly  have  been  due  to  previous  decomposi- 
tion of  the  acid  into  butyric  and  propionic  acids ;  or  it  may  have  eluded  their  search, 
owing  to  the  quantity  of  perspiration  subjected  to  analysis  having  been  insufficient. 
Finally,  the  discrepancy  may  be  accounted  for  by  supposing  that  while  the  one  observer 
dealt  with  the  secretion  of  the  sweat-glands  after  exertion,  the  others  may  have  ana- 
lyzed only  the  condensed  water  exhaled  from  the  surface  of  the  skin. 
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accumulated  in  the  system.  The  next  point  is  to  determine 
whether  a  cunsnl  nexus  can  be  shown  to  exist,  or  as  likely  to 
exist,  between  these  two  tendencies — whether  the  accumulation 
of  waste  products  may,  on  occasion,  give  rise  to  articular  inflam- 
mation. I  have  already  stated  that  the  experimental  demonstra- 
tion which  Richardson  tried  to  furnish,  by  injecting  lactic  acid, 
proved  a  failure  ;  I.  may  add  that  it  would  have  been  most  sur- 
prising had  it  been  otherwise,  i.  e.,  had  the  attempt  to  produce 
artificial  rheumarthritis  in  rabbits,  cats,  and  dogs  succeeded — 
animals  which  are  by  nature  either  wholly  insusceptible,  or  very 
slightly  susceptible  to  the  disease.  Experiments  of  this  sort 
could  only  have  been  expected  to  succeed  if  they  had  been  con- 
ducted on  animals  such  as  the  horse,  which  are  naturally  liable 
to  rheumarthritis,  and  which,  be  it  said  in  passing,  resemble 
other  beasts  of  burden  and  the  human  subject,  in  perspiring, 
i.  e.,  in  furnishing  a  specific  secretion  from  their  sudoriparous 
follicles  during  muscular  exertion.  True  perspiration  cannot 
take  place  in  cats,  dogs,  or  rabbits,  for  these  animals  are  desti- 
tute of  sweat-glands.^  Foster,  moreover,  has  recently  published 
some  observations  conducted  on  the  human  subject,  which  prove, 
in  a  more  striking  way  than  any  experiments  on  the  lower  ani- 
mals could  possibly  do,  that  a  disease  comjiletely  analogous  to 
polyarthritis  may  be  produced  in  man  by  the  administration  of 
large  doses  of  lactic  acid.*  Foster's  observations  were  made  on 
two  diabetic  patients,  in  whom  the  prolonged  administration  of 
lactic  acid  invariably  produced  the  disease  in  a  perfectly  charac- 
teristic form,  the  symptoms  always  subsiding  when  the  medicine 
was  discontinued.  Kuelz^  has  quite  I'ecently  observed  the  same 
phenomenon  in  a  diabetic  patient  who  was  being  treated  with 
lactic  acid.  These  facts  do  not  lose  any  of  their  force  from  the 
argument  that  other  persons,  both  sick  and  healthj^  may  take 
even  larger  doses  of  lactic  acid  without  injury ;  this  would 
merely  indicate  that  individual  predisposition  is  a  necessaiy  fac- 

'  I  have  referred  elsewhere  ( Virchoic's  Archiv,  XLV. ,  p.  375,  and  TJntersuchungen 
ixber  den  fieberhaften  Prozess.  Berlin,  1873,  p,  164)  to  the  relation  between  the  per- 
spiratory function  and  the  muscles. 

2  The  Synthesis  of  Acute  Rheumatism.  Brit.  Med.  Journal,  1871,  21  December. 

3  Beitriige  zur  Pathol,  und  Therapie  des  Diabetes  u.  s.  w.  II.,  1875,  p.  166. 
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tor  in  the  causation  of  the  disease.  But  the  individual  predispo- 
sition itself  may  be  due  either  to  a  peculiarity  of  constitution— a 
lack  of  power  to  resist  certain  definite  noxrc,  etc.,  or  it  may  be 
acquired  at  the  time  by  violent  muscular  exertion. 

The  above  considerations  appear  to  me  to  indicate  tliat  the 
theory  of  an  accumulation  of  lactic  acid  in  the  system  deserves 
more  attention  in  relation  to  the  pathogeny  of  rheumarthritis  than 
has  been  hitherto  accorded  to  it.  It  is  well  worthy  of  being  fur- 
ther tested  both  by  experiment  and  by  clinical  observation. 

The  objections  which  have  been  brought  against  chemical  theories  of  rheumar- 
thritis are  either  illogical,  or  they  fail  to  touch  the  particular  theory  I  have  just 
described.  It  is  commonly  urged  that  lactic  acid  has  not  yet  been  demonstrated 
in  the  sweat  and  urine  of  patients  suffering  from  polyarthritis.  But  this  proves 
nothing,  for  in  the  first  place  lactic  acid  has  not  often  been  looked  for,  and  when 
it  has,  not  with  the  necessary  care.  I  know  of  only  one  statement  on  the  subject, 
that  made  by  Lehmann,'  to  the  effect  that  he  was  unable  to  discover  it  in  the  per- 
spiration of  "  rheumatic  or  gouty  "  patients  and  of  puerperal  women,  though  others 
had  found  it  in  the  sweat  in  cases  of  puerperal  fever.  Now,  as  lactic  acid  readily 
becomes  decomposed  in  the  perspiration,  its  recognition  may  easily  fail.  Then, 
again,  there  is  no  reason  to  believe  it  necessary  that  a  materies  morbi  should  be 
eliminated  as  such  during  the  progress  of  the  disease;  this  is  a  notion  which 
dominated  the  older  medicine;  it  used  to  be  thought  that  some  injurious  product 
or  acrid  humor  was  generated  in  tlie  system,  and  kept  up  the  disease  until  it  had  in 
one  way  or  another  been  got  rid  of.  Nowadays  we  are  quite  able  to  conceive  that 
tlie  material  cause  of  the  disease  may  be  destroyed  after  it  has  initiated  certain 
processes,  or  else  may  remain  dormant  in  the  body  ;  that — to  pass  from  the  general 
to  the  particular — the  lactic  acid,  after  having  done  its  work,  may  be  oxidized  into 
carbonic  acid  and  water.  Just  as  the  discovery  of  the  acid  in  the  secretions  would 
furnish  no  conclusive  proof  that  the  chemical  theory  of  the  disease  was  the  correct 
one,  since  the  acid  might  very  well  happen  to  be  a  product  and  not  the  cause  of  the 
morbid  process,  so  we  have  not  the  slightest  ground  for  regarding  the  absence  of 
lactic  acid  from  the  secretions  as  conclusive  against  the  chemical  theory,  more 
especially  when  we  reflect  that  the  acid  in  question  has  never  yet  been  adequately 
looked  for. 

Another  objection  is  often  urged  against  this  theory.  It  is  said  that  in  the 
course  of  certain  hydropathic  procedures  the  skin  is  often  made  to  perspire  abun- 
dantly, and  then  suddenly  and  energetically  cooled  down  by  cold  affusion,  wrap- 
ping in  wet  sheets,  etc.  This  objection  rests  upon  the  mistaken  assumption  that  the 
secretion  of  the  sweat-glands  poured  out  after  violent  muscular  exertion,  is  identi- 
cal with  the  liquid  that  collects  on  the  skin  of  a  man  exposed,  while  at  rest,  to  the 
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influence  of  a  liot  bath  or  of  hot  air  saturated  witli  moisture.  The  latter  certainly 
goes  by  the  same  name  as  the  former ;  but  it  consists,  for  the  most  part,  of  con- 
densed watery  vapor  Avhich  has  been  exhaled  from  the  skin,  and  contains  extremely 
little  of  the  specific  constituents  of  the  perspiration.  To  check  the  elimination  of 
this  fluid  cannot,  therefore,  be  the  same  as  to  check  true  perspiration  caused  by 
exercise.  The  former  proceeding  may  be  free  from  risk ;  the  latter,  as  daily  expe- 
rience proves,  is  very  seldom  harmless.  Moreover,  the  absence  of  any  evil  con- 
sequence— nay,  the  beneficial  effects  that  result — from  the  hydropathic  measures 
above  alluded  to,  may  perhaps  be  explained  by  tlie  energetic  efforts  made  to  revive 
the  activity  of  the  skin,  just  after  it  has  been  cooled,  by  friction  with  a  flesh-brush, 
etc. 

Finally,  a  third  objection  is  based  on  the  results  of  experiments  made  on 
animals.  When  the  cutaneous  functions  are  suppressed  in  them  by  varnishing  the 
skin,  a  train  of  phenomena  ensues  wholly  different  from  those  ascribed  to  chill. 
This  objection  has  no  locus  standi  if  meant  to  apply  to  the  explanation  of  rheumatic 
disorders;  for  varnishing  the  skin  of  an  animal  is  no  more  analogous  to  chilling  of 
the  surface  than  extirpation  of  the  kidneys  or  ligature  of  the  ureters  is  analogous 
to  temporary  retention  of  urine.  By  varnishing  the  skin  we  permanently  suppress 
the  function  of  an  organ  essential  to  the  continuance  of  life — no  kind  of  chill 
does  anything  like  this ;  and  the  mere  fact  that  an  animal  dies  when  it  has  been 
varnished  proves  that  no  other  organ,  whether  kidney  or  lung,  either  singly  or 
jointly,  is  capable  of  doing  the  work  of  the  skin;  further,  that  the  skin  has  some 
important  function  to  perform  besides  the  elimination  of  Avater  and  carbonic  acid 
—  a  function  which,  unlike  this,  cannot  be  performed  by  deputy.  There  is  yet 
another  reason  why  such  varnishing  experiments  should  throw  no  light  upon  the 
chemical  theory  developed  above,  for  of  the  condition  presupposed  by  the  latter 
(violent  muscular  exertion)  there  is  no  word  in  any  of  the  experiments.  Moreover, 
these  were,  for  the  most  part,  conducted  on  animals  devoid  of  any  natural  lia- 
bility to  polyarthritis.  Lastly,  the  results  of  such  experiments  cannot  be  transferred 
to  the  human  species,  for  varnishing  the  human  skin  seems  to  be  a  perfectly  inno- 
cent operation.' 

Our  way  of  looking  at  the  subject  enables  us,  furtlier,  to 
account  better  for  those  cases  in  which  an  emotional  shock, 
instead  of  a  chill,  has  been  experienced  by  the  heated  and  per- 
spiring organism,  for  it  is  well  known  that  a  shock  of  this  kind 
is  able  to  arrest  perspiration  in  a  moment.  Even  when  perspira- 
tion is  suppressed  by  the  sudden  chilling  of  only  a  small  area  of 
the  perspiring  skin,  there  is  every  reason  to  believe  that  the 
glandular  activity  is  inhibited  by  a  reflex  mechanism,  assisted  by 
a  psychical  impression. 
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This  is  not  the  place  to  inquire  liovv  far  the  two  mutually 
complementary  theories  just  enunciated  are  capable  of  throwing 
light  on  other  disorders  caused  by  chill.  It  may,  however,  be 
stated  that  they  are  capable  of  being  applied  to  certain  rheu- 
matic affections  of  the  muscles,  no  less  than  to  the  inHamniation 
of  the  joints — to  those,  e.  g.,  which  are  due  to  .chilling  of  the 
surface  during  or  immediately  after  violent  exertion.  They  may 
likewise  serve  to  explain  certain  disorders  of  motor  nerves  (spasm 
and  paralysis)  dufe  to  the  same  cause, — of  nerves  which*  have 
undoubtedly  been  in  a  state  of  active  functional  excitement  dur- 
ing the  previous  muscular  exertion,  and  which  are  consequently 
predisposed  to  disease.  There  still  remain,  however,  a  number 
of  affections  due  to  chill,  e.  g.^  those  which  arise  during  absolute, 
or  all  but  absolute,  repose  of  the  muscular  system,  which  our 
theory  cannot  explain  at  all,  or  not  without  the  aid  of  more  or 
less  arbitrary  assumptions.  These  affections  are  some  of  them 
capable  of  being  explained  in  another  way  {e.  g.,  many  affections 
of  the  mucous  membranes) ;  others,  again,  are  utterly  inexplica- 
ble by  the  light  of  our  existing  knowledge  ;  among  the  latter 
we  must  place  that  relatively  small  group  of  cases  of  polyarthri- 
tis for  which  no  exciting  cause  can  be  discovered.  These  cases 
must  be  left,  for  the  present,  unexplained. 

Whether  acute  rheumatic  polyarthritis  ought  to  be  regarded 
as  a  constitutional  disease,  localizing  its  action  in  the  joints,  or 
as  a  purely  local  articular  affection,  can  hardly  be  regarded  as 
an  open  question  at  the  present  day.  The  implication  of  joint 
after  joint  for  days  and  weeks  after  the  exciting  cause  of  the 
malady  has  ceased  to  operate,  the  characteristic  sweating,  the 
frequency  of  cardiac  complications, — these  features  are  all  of 
them  foreign  to  articular  inflammation  arising  from  local  causes. 
The  fact  that  the  pyrexia  precedes  the  articular  disorder  in  time 
may  be  adduced  in  support  of  the  view  that  polyarthritis  is  a 
constitutional  disease.  But  this  fact  admits  of  another  interpre- 
tation. It  may  be  said  that  the  joints  are  really  affected  before 
the  fever  sets  in,  but  that  the  articular  affection  is  not  sufficiently 
advanced  to  enable  us  to  recognize  its  existence. 


32      SENATOK. — DISEASES  OF  THE  LOCOMOTIVE  APPAKATUS.. 


EDS  JcWEST  RlDINC 

.-CHIRURCJCAL  SOCIETY  Pathology- 

General  Outlme  of  the  Disease. 

Tlie  outbreak  of  rheumarthritis  is  usually  preceded  by  a  few 
trivial  symptoms  of  an  indetlnite  kind,  such  as  general  malaise, 
dragging  pains  in  the  limbs,  etc.  These  last  but  a  short  time, 
seldo!n  more  than  two  or  three  days.  The  real  onset  of  the 
malady  dates  from  the  first  rise  of  temperature,  which  is  some- 
times ushered  in  by  a  single  rigor,  more  or  less  marked,  some- 
times by  slighter  and  repeated  attacks  of  shivering.  The  first 
elevation  of  temperature  is  usually  moderate,  not  exceeding  40° 
C.  (104°  F.).  Roughly  speaking,  the  rise  of  temperature  is  pro- 
portionate to  the  number  of  joints  affected  and  the  intensity  of 
the  articular  inflammation.  Other  symptoms  of  fever  show 
themselves  at  the  same  time.  The  head  may  be  afl'ected ;  the 
patient  complains  of  thirst  and  loss  of  appetite ;  the  pulse  and 
breathing  are  quickened.  These  symptoms  are  all  of  moderate 
intensity,  corresponding  to  the  not  excessive  elevation  of  tem- 
perature. On  the  same,  or,  at  latest,  on  the  following  day, 
one  or  other  of  the  joints — usually  of  the  lower  extremity — 
becomes  painful,  and,  when  sufficientl}'^  near  the  surface,  hot, 
swollen,  and  more  or  less  distinctly  reddened  as  well.  The 
patient  is  afraid  to  move  the  affected  limb  ;  he  feels  even  the 
slight  weight  of  the  bed-clothes.  Soon,  moreover,  we  are  able 
to  detect  fluctuation  in  the  joint,  when  its  anatomical  position 
allows  of  its  being  examined,  as,  e.  g.,  in  the  knee,  elbow,  and 
shoulder-joint.  After  a  brief  interval — the  fever  either  remain- 
ing stationary  or  undergoing  a  slight  increase  —  fresh  joints 
become  involved,  while  in  those  originally  affected  the  inflamma- 
tion usually  subsides :  usually,  but  not  always.  They  may,  in 
rare  cases,  continue  swollen  and  painful,  or,  after  a  short  inter- 
val of  health,  they  may  become  inflamed  anew.  In  this  way 
most  of  the  joints  in  the  body  may  be  successively  affected  ;  and, 
when  tlie  disease  is  localized  in  the  larger  articulations,  such  as 
the  knee,  hip,  shoulder,  and  intervertebral  joints,  the  patient  is 
in  a  really  lamentable  predicament.    He  suffers  agony  when  he 
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tries  to  pass  water,  when  his  bowels  are  relieved,  when  his  linen 
is  changed.  He  lies  motionless  in  bed,  and  the  slightest  vibra- 
tion makes  him  cry  out.  We  often  hnd  the  pain  vel'jr' acute 
without  any  corresponding  severity  in  the  other  signs  of  articular 
inliauimation ;  exaceibation  frequently  occurs  without  obvious 
cause,  especially  (in  the  opinion  of  many  writers)  towards  even- 
ing ;  the  inllamniation  often  extends  from  the  joints  to  neigh- 
boring parts,  to  the  tendons  and  muscles,  and  perhaps  even  to 
the  nerves.  We  not  nnfrequently  see  swelling  and  (Dedema  all 
round  the  affected  articulation. 

The  skin  does  not  feel  very  hot  to  the  touch.  In  spite  of  the 
fever,  it  is  usually  bedewed  with  perspiration,  which  has  a  sour 
odor,  and  often  raises  the  cuticle  in  minute  vesicles  (sudamina). 
Other  forms  of  eruption  are  likewise  not  uncommon.  The  urine 
is  scanty,  concentrated,  and  of  high  specific  gravity ;  it  is 
strongly  acid,  and  soon  lets  fall  a  sediment  of  brick-red  urates 
and  free  uric  acid.  The  tongue  is  moist  and  coated  with  a  whit- 
ish fur  ;  the  bowels  are  usually  confined  ;  the  faeces,  even  at  the 
height  of  the  disease,  are  usually  more  dry  and  hard  than  in 
health,  or  than  they  are  in  other  patients  kept  on  the  same  diet ; 
this  is  due  to  the  abundant  exhalation  of  water  through  the 
skin. 

Apart  from  some  rare  exceptions,  to  be  alluded  to  hereafter, 
the  patient's  mind  remains  unclouded  during  the  whole  course 
of  the  disease.  Delirium  is  either  absent  altogether,  or  there  may 
be  a  little  wandering,  in  specially  sensitive  and  irritable  patieuts, 
when  the  fever  undergoes  an  exacerbation.  Sleep  is  greatly  in- 
terfered with  by  the  severity  of  the  pain  ;  indeed,  sleeplessness 
and  pain  in  the  Joints  are  often  the  only  symptoms  of  which  the 
patient  complains ;  occasionally  the  abundant  sweating  is  an 
additional  source  of  annoyance. 

So  the  disease  may  go  on  for  weeks  (in  the  absence  of  compli- 
cations) without  following  any  typical  course,  its  local  mani- 
festations (/.  e.,  the  number  of  joints  affected  and  the  violence  of 
the  articular  inflammation)  undergoing  alternate  exacerbation 
and  remission,  until  at  length  no  fresh  joints  become  inflamed, 
the  fever  and  sweating  abate,  together  with  the  pain  in  the  joints 
already  affected,  and  recovery  ensues.    The  joints  which  have 
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been  inflcamed  may  recover  completely,  or,  In  less  favorable  cases, 
some  residue  of  the  inflammatory  process  may  be  left  in  them. 
As  a  rule,  acute  polyarthritis  runs  its  course  in  from  three  to  six 
weeks ;  but  after  recovery,  the  joints  may  remain  peculiarly 
susceptible  for  a  considerable  time,  showing  a  tendency  to 
renewed  inflammation,  by  which  the  progress  of  convalescence 
may  easily  be  interrupted.  But  even  apart  from  such  interrup- 
tions, convalescence  from  a  severe  attack  of  rheumarthritis  is 
generally  very  slow;  the  patient  is  usually  much  reduced, 
chiefly,  in  all  likelihood,  owing  to  the  amount  of  water  which 
has  been  got  rid  of  through  the  skin. 

Simple  (uncomplicated)  rheumarthritis  seldom  terminates  in 
death.  The  fatal  issue,  when  it  does  occur,  is  commonly  pre- 
ceded by  a  rapid  elevation  of  temperature,  with  all  the  signs  of 
a  profound  disturbance  of  the  nervous  centres — delirium,  an 
enormously  quick  pulse — speedily  followed  by  deep  coma  and 
collapse. 

The  above  description  corresponds  to  cases  of  the  disease  which 
are  of  great  or  medium  severity.  But  the  disease  may  assume  a 
different  form.  Sometimes,  in  its  earlier  stages,  or  even  through- 
out its  entire  course,  only  a  few  joints  are  affected,  and  these 
only  in  a  moderate  degree.  In  such  mild  cases  the  fever  and 
other  disturbances  are  proportionate  to  the  local  mischief,  and 
are  very  slight;  the  temperature,  especially  in  the  morning, 
scarcely  rises  above  the  normal ;  the  appetite  and  sleep  are  but 
little  interfered  with,  and  the  disease  may  subside  in  a  compara- 
tively short  time  (from  eight  to  fourteen  days).  But  it  mnj  pass, 
at  any  moment,  into  a  graver  form  by  the  implication  of  fresh 
joints  in  the  inflammatory  process.  Other  deviations  from  the 
normal  type  may  be  caused  by  the  supervention  of  complications, 
which  are  more  numerous  and  more  various  in  this  than  in  any 
other  disease,  and  which  tend  to  modify  the  course,  duration,  and 
especially  the  issues  of  rheumarthritis.  True,  even  the  complica- 
tions seldom  lead  to  death ;  but  they  often  prevent  complete 
recovery  by  leaving  behind  them  a  residue  of  incurable  organic 
mischief,  to  which  the  patient  succumbs  long  after  the  polyar- 
thritis has  disappeared. 
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Morhld  Anatomy. 

Since  acute  polyarthritis,  2)er  se,  is  rarely  fatal,  an  opportu- 
nity of  studying  the  structural  alterations  to  which  it  gives  rise 
does  not  often  occur ;  and  when  it  does  occur,  the  special  changes 
found  are  so  trilling  that  they  only  serve,  for  the  most  part,  to 
confirm  the  observations  made  on  the  patient  during  life,  with- 
out adding  anything  to  our  knowledge  concerning  the  essential 
nature  of  the  disease.  Many  of  the  statements  made  by  older 
authors  in  reference  to  structural  changes  caused  by  rheumarthri- 
tis  are  based  upon  a  mistaken  diagnosis  ;  pyaemia,  glanders, 
cerebro- spinal  meningitis,  etc.,  have  been  mistaken  for,  or  else 
classed  with,  rheumarthritis.  As  regards  the  joints  more  par- 
ticularly, the  phenomena,  which,  during  life,  indicated  with  cer- 
tainty the  presence  of  an  acute  inflammatory  process,  are  often 
very  indistinct  after  death  ;  even  an  exudation  abundant  enough 
to  distend  the  capsule  of  a  joint  to  the  utmost  during  life  may 
have  almost  entirely  disappeared  after  death.  Hence  it  is  that 
most  of  the  facts  that  have  been  recorded  about  acute  rheumatic 
inflammation  of  the  joints,  and  which  I  am  myself  about  to 
describe,  have  been  gathered  less  from  the  direct  inspection  of 
such  joints,  than  from  the  study  of  other  varieties  of  articular 
inflammation,  especially  such  as  have  been  artificially  induced 
in  animals,  most  of  them  being  of  a  purulent  order. 

In  proportion  to  the  violence  of  the  inflammation  and  to  the 
stage  it  may  have  reached,  we  find  the  synovial  membrane  more 
or  less  vividly  reddened  in  patches.  The  vessels  are  injected, 
especially  in  the  villous  processes  and  the  so-called  glands. of 
Havers  ;  the  injection  is  also  well  marked  in  the  ring  of  vascular 
loops  and  arches  situated  at  the  junction  of  the  synovial  mem- 
brane with  the  cartilage.  Small  hemorrhages  may  often  be 
detected  with  the  naked  eye,  or,  more  readilj'',  with  a  lens.  The 
internal  surface  of  the  membrane  is  granular  and  cloudy  ;  it  has 
lost  its  lustre ;  here  and  there  it  may  present  a  thin  and  easily 
separable  coating  of  fibrinous  exudation ;  its  tissue  appears 
swollen  and  thickened.  The  superficial  layer  of  cells  is  partly 
detached ;  where  it  still  continues  to  adhere,  the  corpuscular 
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elements  of  tlie  intima  are  seen  to  be  distended  with  a  coarsely 
g]'anular  protoplasm  instead  of  their  usual  scanty  and  finely- 
granular  contents  (Hueter).  The  lymphatics  of  the  synovial 
adventitia  are  greatly  dilated,  and  thus  brought  so  close  to  the 
intima  as  to  be  covered  in  by  only  a  single  layer  of  its  cells. 
(C.  Gerlach,  Hueter).  The  articular  cartilages,  as  a  rule,  are 
rarely  cedematous  ;  when  active  suppuration  has  been  going  on, 
they  may  be  necrosed.  The  perisynovial  connective  tissue  like- 
wise takes  part  in  the  inflammatory  process,  when  this  is  at  all 
severe ;  we  find  it  cedematous  and  more  or  less  permeated  by  pus- 
corpuscles.  The  bony  epiphyses,  too,  together  with  the  cartilage 
that  covers  them,  appear  abnormall}^  vascular.  Finally,  the 
soft  parts  about  the  joint  are  variably  congested 'and  cedematous, 
occasionally  studded  with  minute  extravasations.  In  nianj^ 
cases  the  inflammation  is  found  to  have  spread  to  the  sheaths 
of  the  tendons  and  the  bursts  mucosae,  whose  serous  and  sero- 
purulent  contents  are  found  to  be  increased. 

Disorganization  of  the  joints  of  a  more  profound  character, 
such  as  abscess-formation,  ulceration,  necrosis  of  cartilages,  etc., 
does  not  come  under  consideration  in  connection  with  rheumar- 
thritis,  but  among  its  possible  sequelae. 

The  amount  of  fluid  found  in  a  joint  after  death  does  not 
always  correspond,  as  I  have  already  stated,  with  the  amount 
recognized  during  life.  It  may  vaiy  from  a  few  drops  to  many 
grammes,  and  difl'ers  from  oidinary  synovia  (which  is  viscid  and 
glutinous,  owing  to  the  mucin  it  contains)  chiefly  by  its  greater 
Huidity.  It  usually  resembles  a  serous  exudation  of  a  cherry- 
colored  or  reddish  hue,  rendered  turbid  by  the  admixture  of 
flacculent  and  gelatinous  coagula.  It  has  an  alkaline  reac- 
tion, is  rich  in  albumin  and  fibrin,  and  may  be  seen,  under  the 
microscope,  to  contain— besides  the  detached  and  more  or  less 
altered  elements  of  the  synovial  intima— a  variable  number  of 
red  blood-discs  and  pus-cells.  When  the  latter  happen  to  be 
abundant,  the  fluid  in  the  joint  approaches  the  naked-eye  and 
microscopical  characters  of  pus.  The  presence  of  true  pus,  how- 
ever, is  quite  exceptional  in  rheumarthritis,  just  as  any  con- 
siderable admixture  of  blood  has  only  been  met  with  occasion- 
ally in  very  severe  cases  complicated  with  hemorrhagic  tenden- 
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cies  due  to  otlier  causes.  An  articuliir  intlainmation  attended 
by  exudation,  either  wholly  or  prin(.'ii)ally  fibrinous,  has  V)een 
described  by  many  writers  (Arthromeningitis  iibrlnosa  s.  ci-oup- 
osa)  ;  but  it  is  doubtful  whether  this  I'orm  is  ever  met  with  in 
rheumarthritis. 

We  have  very  little  precise  knowledge  about  the  chemical 
composition  of  the  exudation.  Laboulbene  examined  the  Huid 
from  two  knee-joints.  Tlie  proportion  of  dry  solids  amounted 
to  56.46  and  65.63  parts  per  mille ;  that  of  ash,  to  8.6  and  8.2 
ftavts  per  mille ;  the  fluid  also  contained  mucin.'  In  an  exuda- 
tion from  a  joint  affected  by  gonorrhoeal  arthritis,  Meliu "  did 
not  succeed  in  finding  any  mucin. 

According  to  Andral  and  G-avarret,  the  blood  is  verj^  rich  in 
fibrin,  containing  as  much  as  one  per  cent,  of  this  substance,  and 
even  more.  Becquerel  and  Rodier  found  the  sernm  to  contain 
less  than  its  due  proportion  of  solids.  The  blood  is  usually  firm- 
ly coagulated  after  death ;  it  is  dark  and  fiuid  only  in  such  cases 
as  prove  rapidly  fatal  with  a  sudden  rise  of  temperature.  In 
one  case  observed  by  Lebert  (loc.  cit.,  p.  58)  the  blood  contained 
an  excess  of  urea.  We  do  not  know  anything  more,  of  a  definite 
kind,  about  the  alterations  taking  place  in  the  blood  during 
rheumarthritis.  The  abnormal  development  of  an  acid  (lactic 
acid,  according  to  Todd,  Fuller,  Bouchardat,  et  al.)  in  the  blood 
during  life  has  often  been  assumed,  but  never  proved  to  occur. 

Complications,  especially  with  disease  of  the  thoracic  viscera, 
are  usual.  Otherwise,  the  organs  present  either  no  appreciable 
alterations  whatever,  or  alterations  of  an  inconstant  and  indefinite 
kind.  Thus,  for  example,  in  those  cases  which  run  their  course 
with  a  high  temperature  and  severe  cerebral  symptoms,  parenchy- 
matous degeneration  of  particular  organs,  a  swollen  condition  of 
the  hepatic  cells  and  renal  epithelia,  are  said  to  have  been 
found,  the  brain  itself  being  either  wholly  free  from  morbid 
change,  or  else  markedly  congested,  with  minute  extravasations 
or  a  variable  amount  of  oedema  in  the  pia  mater  and  arachnoid. 

Finally,  the  skin  may  show  traces  of  eruptions  present  during 
life. 

'  LaboulMne  in  Arch.  gon.  de  Mudecine,  August,  1872,  p.  150. 
«  MeJm,  Bulletin  de  FAcad.  de  Med.,  1873,  No.  32. 
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Analysis  of  Individual  Symptoms. 

Condition  of  the  Joints. 

The  inflammation  is  scarcely  ever  limited  to  a  single  joint, 
though  in  mild  cases  of  the  disease,  attended  with  but  little  fever, 
we  may  find  a  single  joint  greatly  inflamed,  while  several  others 
are  affected  in  a  very  minor  degree.  As  a  general  rule,  the 
larger  joints  are  alone  attacked  ;  the  smaller  ones— those  of  the 
toes  and  fingers — remaining  free.  The  disease  is  never  limited, 
throughout  its  entire  course,  to  the  smaller  joints.  As  the 
inflammatory  phenomena  in  any  particular  joint  usually  last  for 
several  days  (two,  four,  or  even  longer),  fresh  joints  becoming 
implicated  in  the  meantime,  we  usually  find  several  of  the  joints 
affected  simultaneouslj^,  when  the  case  is  at  all  severe.  In  this 
way,  eight,  twelve,  or  even  more  joints  may  be  affected  at  once 
towards  the  end  of  the  first,  and  during  the  second  and  third 
weeks  of  the  disease. 

The  knee  and  ankle  are  the  joints  most  frequently  attacked ; 
next  in  order  of  frequency  come  the  wrist,  elbow,  and  shoulder  ; 
next,  but  at  a  great  interval,  the  hip  and  finger-joints ;  then 
those  of  the  spinal  column,  of  the  toes,  the  sterno-clavicular 
articulation,  and  that  of  the  lower  jaw.  Finally,  Schuetzenberger 
and  Liebermann  ^  have  observed  inflammation  of  the  laryngeal 
articulations  (crico-arytjenoid). 

Monneret  found,  in  93  cases  of  the  disease,  that  the  knee-joint  was  affected  in 
69,  the  wrist  in  49,  the  ankle  in  41,  the  shoulder  in  19,  the  hip  in  8,  etc. 

The  functional  disturbance  and  degree  of  suffering  vary  with  ^ 
the  position  and  importance  of  the  affected  joints.  The  greatest"-**^ 
amount  of  trouble  is  caused  by  inflammation  of  the  intervertebral 
joints,  as  it  condemns  the  patient  to  absolute  immobility.  In 
the  case  of  any  other  joint,  he  tries  instinctively  to  place  it  in 
that  position  which  inflicts  least  strain  upon  it ;  the  knees  and 
elbows  are  flexed  ;  the  hip  likewise  ;  the  hand  is  usually  kept 
quite  straight ;  the  foot  slightly  bent  towards  its  plantar  aspect. 


'  Union  Medicale,  1873,  No.  153.    Gazette  deshopitaux,  1873,  No.  136. 
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Besides  the  local  swelling,  redness,  and  fluctuation,  of  which 
I  have  already  spoken,  and  wliich  depend  upon  the  degree  of 
inflammation  and  the  more  or  less  superflcial  position  of  the 
joint,  we  may  often  perceive  grating  and  crepitus  on  movement, 
—sounds  of  which  the  patient  is  himself  aware.  Tliey  are  gen- 
erated partly  in  the  interior  of  the  joint,  partly  in  the  sheaths  of 
the  neighboring  tendons  which  are  implicated  in  the  inflamma- 
tory process,  and  are  due  to  the  admixture  of  a  variable  propor- 
tion of  flbrinous  flocculi  and  deposits  with  the  exuded  liquid. 

The  signs  of  inflammation  often  disappear  quite  suddenly 
from  one  or  more  joints,  e.  g.,  during  a  single  night— other  joints, 
or  else  internal  organs,  being  attacked  with  equal  suddenness. 
This  may  be  explained  in  one  of  two  ways.  We  may  suppose 
that  some  phlogogenic  matters,  endowed  with  a  special  affinity 
for  the  joints  and  certain  serous  membranes,  and  with  a  special 
tendency  to  cause  exudations  of  serous  fluid,  are  introduced 
into,  or  generated  in,  the  system  intermittently.  Or  we  may 
imagine  tiiat  various  trophic  centres,  specially  related  to  partic- 
ular joints,  are  successively  attacked.  It  is  to  its  pre-eminently 
serous  character  that  the  exudation  owes  its  capability''  of  being 
readily  absorbed ;  hence,  too,  the  rapidity  with  which  the  local 
symptoms  may  disappear. 

According  to  Lebert,  the  synchondroses — more  especially  the 
sacro-iliac  and  pubic — are  sometimes  affected  as  well  as  the  true 
joints. 

The  State  of  the  Skin. 

The  skin  feels  hotter  than  usual ;  but  it  does  not,  as  a  rule, 
exhibit  the  same  pungent  heat  as  in  other  febrile  maladies, 
because  it  is  almost  always  covered  with  perspiration.  The 
copious  sweating,  which  forms  one  of  the  most  constant  symp- 
toms of  rheumarthritis,  is  wholly  devoid  of  critical  signiflcance ; 
it  is  a  part  of  the  morbid  process,  like  the  articular  affection. 
It  tends  to  subside  rather  earlier  than  the  inflammation  of  the 
joints,  usually  following  the  course  of  the  pyrexia  ;  it  reappears 
when,  as  often  happens,  a  recrudescence  of  the  disease  takes 
place.    The  perspiration  has  a  sour  smell  and  a  decidedly  acid 
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reaction  ;  it  is  only  where  the  secretion  is  allowed  to  stagnate  (as 
in  the  arm-pit  or  between  the  toes)  that  its  reaction  may  be 
found  neutral  or  even  alkaline,  from  decomposition  of  the  urea 
contained  in  it  into  carbonate  of  ammonia.  Large  doses  of 
alkalies  may  produce  the  same  effect.  Further  details  concern- 
ing the  composition  of  this  morbid  variety  of  perspiration  are 
few  in  number,  and  chiefly  borrowed  from  writers  of  a  former 
generation.  They  are  based  on  researches  wanting  in  precision, 
and  dominated  by  certain  humoral  theories.  Todd  thought  tliat 
an  excess  of  lactic  acid  was  got  rid  of  in  the  perspiration  ;  but 
Lehmanii's^  search  for  the  acid  proved  fruitless.  Wolff  and 
Starke  asserted  that  they  found  uric  acid  and  urates  in  the 
sweat,  Anselmino  demonstrated  the  presence  of  albumen ;  but 
Leube'^  has  since  shown  that  this  substance  may  be  found  in  the 
perspiration  under  other  conditions  also. 

Owing  to  the  copious  sweating,  various  eruptions  frequently 
break  out  upon  the  skin.  Siodamina  are  simple  vesicular  eleva- 
tions of  the  cuticle ;  they  are  often  associated  with  miliaria 
{rubra),  undoubtedly  caused  by  the  irritating  effect  of  the  copi- 
ous secretion  upon  the  skin.  Urticaria  is  not  unfrequently 
observed.  Lebert  saw  it  in  two  of  his  cases  ;  I  have  seen  it  last, 
in  one  case,  for  two  days  during  the  second  week  of  the  disease, 
when  it  was  at  its  worst.  In  another  case,  that  of  a  boy  of  six, 
the  rash  made  its  apjoearance  a  day  or  two  before  tlie  outbreak 
of  the  malady,  A  similar  sequence  was  also  noticed  by  Macario 
in  two  out  of  forty-live  cases.  Herpes  labialis  is  occasionally 
met  with  during  the  early  part  of  the  disease.  Finally,  the 
statements  concerning  the  occurrence  of  liemorrJiagic  pur  pur  a 
in  connection  with  rheumarthritis  rest,  in  all  likelihood,  on  an 
error  of  diagnosis.    (Cf.  section  on  Diagnosis.) 

8tate  of  the  Urine  and  Urinary  Organs. 

The  state  of  the  urine  in  rheumarthritis  is  largely  dependent 
on  the  abundant  exhalation  of  water  from  the  skin  and  on 

'  Lehrbnch  der  physiol.  chemie.  1853.  II.  335. 

2  Centralblatt  fur  die  med.  Wiss.  1869.  No.  39.  Also  in  Vii'chow's  Archiv.  XLVIII. 
181. 
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the  febrile  disturbance.  Its  quantity,  notwithstanding  copious 
draughts  of  liquid,  is  abnormally  small,  and  may  sink  to  300  c.c, 
or  even  less,  in  the  twenty -four  hours.  The  qiumtity  of  urine 
passed  may  vary  greatly  from  day  to  day,  these  variations 
depending  not  merely  on  the  degree  of  fever,  the  abundance  of 
the  perspiration,  and  the  quantity  of  water  drunk,  but  often 
likewise  upon  irregularities  in  the  emission  of  urine,  which  the 
patient  endeavors  to  delay  as  long  as  possible,  from  fear  of  the 
pain  caused  by  the  necessary  movements.  The  color  of  the  urine, 
save  in  very  mild  cases,  is  reddish  yellow  or  even  dark  red  ;  it  is 
abnormally  acid,  when  not  neutralized  by  drugs ;  its  specific 
gravity  is  high,  varying  from  1020  to  1030.  These  phenomena 
are  due  to  concentration.  The  percentage  of  all  the  urinary  con- 
stituents, with  the  exception  of  chlorine,  is  increased.  Owing, 
however,  to  the  great  reduction  in  the  quantity  of  urine  passed 
daily,  tlie  total  weight  of  solids  excreted  remains  below  the 
normal  average.  To  this  statement  there  is  one  important  excep- 
tion. The  amount  of  urea  eliminated  during  the  height  of  the 
disease,  under  the  influence  of  the  pyrexial  tissue-destruction, 
even  when  the  diet  is  very  poor  in  albumin,  not  only  attains  but 
often  exceeds  the  average  of  health.  Another  consequen(;e  of 
the  concentrated  state  of  the  urine  is  its  tendency  to  let  fall  a 
sediment ;  this  tendency  is  more  marked  in  rheumarthritis  than 
in  most  other  diseases.  Very  soon  after  the  urine  is  passed,  a 
brick-red  deposit,  usually  containing  large  crystals  of  free  uric 
acid  in  addition  to  the  urate  of  soda,  is  thrown  down.  We  do 
not  know  whether  this  separation  of  free  uric  acid  ought  to  be 
ascribed  simply  to  the  concentrated  state  of  the  urine  or  to  the 
presence  in  it  of  abnormal  acids  (lactic  acid  ?).  The  older  physi- 
cians were  disposed  to  hold  the  latter  view  without  sufficient 
proof,  perhaps  because  it  seemed  to  agree  with  their  belief  in  an 
over-production  of  acid  in  rheumatic  disorders.  So,  too,  it  is  a 
question  whether  the  darker  tint  of  the  urine  is  due  merely  to 
a  uniform  increase  in  the  percentage  of  the  normal  pigments,  or 
to  a  special  increase  of  one  of  them  (of  urobilin,  according  to 
Jaffe^),  or,  finally,  to  the  presence  of  some  abnormal  coloring- 
matters  in  the  secretion. 


»  Vircliow's  Archiv.  XLVII.  405. 
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That  the  presence  of  a  deposit  of  urates  does  not  imply,  as  used  at  one  time  to 
be  supposed,  any  increase  in  the  total  amount  of  uric  acid  eliminated,  has  been 
satisfactorily  established  by  the  quantitative  determinations  of  Bajtels,'  HopiJe- 
Seyler,'^  and  others. 

Small  quantities  of  albumen  may  be  found  during  one  or 
more  days,  without  the  presence  of  any  other  sign  of  renal  mis- 
chief. The  phenomenon  is  ]3robably  due  to  an  increase  in  the 
intensity  of  the  pyrexia. 

More  profound  alterations  in  the  kidneys  and  urinarj^  pas- 
sages are  not  usually  met  with  in  rheumarthritis.  The  blister- 
treatment  (to  be  described  hereafter)  appears,  however,  to  excite 
renal  irritation  and  hypersemia  rather  more  easily' than  it  would 
do  in  healthy  persons.  The  urine  may  contain  a  good  deal  of 
fibrin  under  such  circumstances,  and  may  show  a  tendency  to 
coagulate  when  exposed  to  the  air,  and  even  in  the  bladder,  caus- 
ing thereby  some  difficulty  of  micturition. 

I  have  myself  seen  two  such  cases  of  "  fibrinuria,"  and  have  heard  of  others  in 
the  practice  of  my  colleagues.  Similar  results  have  been  known  to  follow  the 
application  of  blisters  independently  of  rheumarthritis  ;  l)ut  not,  as  it  seems  to  me, 
either  so  frequently  or  so  severely. 

Corne  appears  to  have  met  with  a  case  of  true  nephritis  set- 
ting in  at  a  later  period  of  the  disease,  and  seemingly  of  a  criti- 
cal nature  ;  for  its  development  was  simultaneous  with  the  dis- 
appearance of  the  articular  inflammation.  Hartmann,  too,  has 
twice  seen  nephritis  come  on  in  the  course  of  rheumarthritis. 

State  of  the  Nermus  System. 

Although  most  cases  of  rheumarthritis  run  their  course  with- 
out any  cerebral  symptoms — even  the  headache  that  accompa- 
nies every  febrile  malady  being  but  slightly  marked, — the  nervous 
centres  may,  in  certain  unfavorable  cases,  be  variously  involved. 
Acute  cerebral  or  spinal  meningitis  may  set  in,  or  mental  aliena- 
tion, or  severe  brain  symptoms,  without  any  demonstrable  lesion 


"  Deutsch.  Archiv  filr  kUn.  Med.  I.  p.  13. 
2  See  Niemeyer's  Pathologie,  1868.  II.  ■'jW, 
8  Virchow's  Archiv.  LX.  p.  476. 
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of  structure,  sucli  as  are  met  with  in  enteric  fever  and  otlier 
infective  maladies.  Tliese  various  complications  used  formerly, 
and  indeed  up  till  a  very  recent  date,  to  be  grouped  together 
under  the  name  of  "cerebral  rheumatism."  The  first  two  will 
be  described  among  the  complications  of  rheumarthritis.  The 
third  variety  is  principally  met  with  in  drunkards,  or  persons 
whose  constitution  has  broken  down  from  other  causes.  Such 
patients  usually  exhibit  a  marked  degree  of  excitement  from  the 
very  first ;  they  become  slightly  delirious  towards  evening  ;  they 
suffer  more  than  is  usual  from  sleeplessness,  and  this  augments 
their  excitement  ;  then,  at  a  comparatively  early  stage  of  their 
malady,  towards  the  end  of  the  first  or  the  beginning  of  the 
second  week,  their  temperature,  previously  moderate,  undergoes 
a  great  and  sudden  rise  ;  the  skin  becomes  hot,  the  abundant 
sweating  often  subsides,  the  pulse  is  hurried  and  compressible, 
the  breathing  shallow,  the  sensorium  much  oppressed,  the  face 
cyanotic  or  pale  ;  and  after  an  interval  which  is  usually  very 
brief — varying  from  a  few  hours  to  one  or  two  days— death 
ensues.  In  very  rare  instances  we  rescue  the  patient  by  reduc- 
ing his  temperature  ;  in  a  somewhat  larger  proportion  of  cases, 
we  may  succeed  in  causing  a  temporary  improvement  and  delay- 
ing the  fatal  issue. 

The  phenomena  just  described  are  very  similar  to  those 
observed  to  follow  the  exposure  of  men  and  animals  to  exces- 
sive heat,  and  known  as  "sunstroke"  or  "heat  apoplexy."  In 
both  cases  the  abrupt  rise  of  temperature  is  the  earliest  and 
most  striking  symptom  of  impending  danger.  Hence,  we  may 
reasonably  assume  that  all  the  other  grave  symptoms  are  merely 
consequent  upon  the  increased  heat  of  the  body.  The  good 
effects  produced  by  withdrawing  this  heat  lend  support  to  this 
hypothesis.  But,  as  regards  the  cause  of  this  rapid  elevation 
of  temperature,  we  can  say  nothing  certain.  It  may  be  that  the 
pyrogenic  and  phlogogenic  matters  which  are  undoubtedly 
present  in  the  blood  undergo  a  great  and  sudden  increase,  and 
paralyze  the  heat-regulating  centres  (whose  very  existence 
remains  to  be  proved), — or  stimulate  centres  presiding  over  heat- 
production  ;  or  we  may  suppose  that  the  primary  effect  of  those 
substances  is  to  paralyze,  or  at  any  rate  to  weaken,  the  heart's 
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contractions,  and  thereby  to  reduce  the  amount  of  heat  given 
off. 

I  have  still  to  allude  to  certain  paroxysms  of  palpitation  and 
oppression  which  not  nnfrequently  occur  during  rheumarthritis  ; 
they  are  transient,  and  do  not  depend  on  any  cardiac  complica- 
tion. They  make  their  appearance  when  the  disease  is  at  its 
height,  with  or  without  demonstrable  cause ;  they  may  last  for 
an  hour  or  more,  and  then  subside  without  leaving  any  trace. 
During  the  paroxysm,  moreover,  the  patient  exhibits  no  objec- 
tive symptoms  beyond  great  acceleration  of  the  pulse  and  an 
expression  of  anxiety  and  faintness.  Accordingly,  it  is  impos- 
sible to  regard  them  as  the  earliest  indication  of  an  endo-  or 
pericarditis  ;  their  origin  must  be  entirely  nervous,  a  sort  of 
nervous  palpitation  or  stenocardia,  possibly  brought  on  by  pain 
and  want  of  sleejD.  Death  may  occur  during  a  ]3aroxysm  of  this 
kind  ;  but  such  an  accident  is  rare.^ 


Febrile  PJienomena. 

I  have  alread}^  stated  that  the  fever  is,  roughly  speaking, 
^proportionate  to  the  number  of  joints  attacked,  and  to  the 
intensity  of  the  inflammation.  It  runs  no  typical  course,  and  is 
nsnally  moderate  in  degree. 

An  initial  rigor  occurs  in  barely  half  of  the  entire  number  of 
cases ;  it  is  not  usually  severe.  Grenerally  speaking,  several 
slight  fits  of  shivering,  followed  by  a  sense  of  warmth,  are 
noticed  on  the  first  day  ;  at  the  same  time  (in  all  except  the 
mildest  cases)  the  temperature  runs  np  to  39°  C.  (102.2°  F.)  or  a 
little  higher.  Evening  exacerbations,  occurring  on  subsequent 
days,  may  bring  it  up  to  40°  C.  (104°  F.)  or,  at  the  outside,  to 
40.5°  C.  (104.9°  F.).  Wunderlich'  points  out  the  curious  fact 
that,  in  an  overwhelming  majority  of  hospital  cases  of  acute 
rheumarthritis,  the  maximum  temperature  is  reached  either  on 
the  day  of  admission  or  almost  immediately  after.  During  the 
further  progress  of  the  malady  the  temperature  obeys  no  defi- 


'  See  a  case  described  by  Rathery  in  Gazette  des  hopitaux.  1869,  No.  57. 
'Medical  Thermometry,  New  Sydenham  Soc.  transl,  p.  396. 
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nite  rule ;  it  is  usually  somewhat  higher  in  the  evening,  but 
seldom  rises  over  40°  C.  (104°  F.),  except  in  those  fatal  cases 
which  I  have  yet  to  describe.  Periods  of  remission,  or  even 
of  complete  intermission,  lasting  for  twelve  or  even  for  twenty- 
four  hours,  are  very  common ;  they  are  always  followed  l)y  a 
moderate  febrile  reaction  and  an  exacerbation  of  the  articuhir 
disorder.  In  this  way  the  disease  may  come  to  consist  of  a 
series  of  paroxysms,  separated  by  brief  intervals  of  partial  or 
complete  apyrexia.  The  return  of  the  temperature  to  its  normal 
level  may  likewise  take  place  in  a  variet}^  of  ways.  A  rapid 
"critical"  subsidence  is  rare.  The  fall  is  of  a  more  gradual 
kind,  extending  over  several  days ;  it  may  either  be  uniform  or 
with  occasional  periods  of  arrest,  or  even  with  momentary  exa- 
cerbations. 

The  onset  of  complications  is  usually  attended  by  an  eleva- 
tion of  temperature ;  but  this  is  never  considerable,  save  when 
the  secondary  disorder  is  independently  characterized  by  a  high 
degree  of  fever  {e.  g.^  meningitis,  and  especially  pneumonia).  The 
rise  of  temperature  usually  precedes  the  onset  of  the  complica- 
tion by  a  short  interval ;  perhaps  it  would  be  more  correct  to  say 
that  it  is  the  first  symptom  to  be  recognized.  When  the  compli- 
cations outlast  the  polyarthritis,  the  course  of  defervescence  will 
naturally  be  modified  in  accordance  with  their  special  nature. 

As  regards  the  other  phenomena  of  fever,  it  is  worth}^  of  note 
that  the  ratio  between  the  pulse-rate  and  the  temperature  is  not 
always  maintained,  a  remarkable  quickening  of  the  pulse  occur- 
ring without  any  corresponding  rise  of  temperature.  This  seems 
to  be  due  to  the  severity  of  the  pain  and  the  conseqiient  mental 
excitement,  which  are  often  altogether  out  of  proportion  to  the 
local  sjnnptoms  and  the  amount  of  fever.  There  is  nothing 
unusual  in  the  disturbance  of  digestion ;  and  as  regards  the 
pyrexial  "alterations  of  tissue-metamorphosis  "nothing  is  known 
beyond  the  fact,  already  referred  to,  that  the  proportion  of  urea 
in  the  urine  is  augmented,  and  that  an  appreciable  quantity  of 
this  product  is  likewise  got  rid  of  in  the  perspiration. 

As  the  fever  abates  the  other  disturbances  abate  too ;  the 
urine  grows  more  abundant,  clear,  and  bright,  the  perspiration 
subsides,  the  appetite  returns,  etc. 
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When  the  severe  cerebral  symptoms,  ah-eady  alluded  to  as 
being  independent  of  meningitis,  happen  to  occur,  the  tempera- 
ture follows  the  same  course  as  in  the  first  stage  of  many  other 
acute  diseases.  Within  a  few  hours  it  rises  to  a  hyperpyretic 
level,  and  then  goes  on  to  reach  the  highest  limits  ever  noticed 
in  the  human  subject.  Th.  Simon'  and  S.  Ringer^  were  the  hrst 
to  observe  and  publish  cases  of  this  malignant  variet}'-  of  hyper- 
pyrexia ;  the  former  putting  a  temperature  of  43°  C.  (109.4°  F.), 
the  latter, one  of  43.9°  C.  (111°  F.)  on  record.  Quincke '  observed 
a  post-mortem  elevation  of  temperature.  At  death  the  ther- 
mometer showed  44.3°  C.  (111.7°  F.)  in  the  vagina  ;  forty  minutes 
'  later  it  indicated  44.7°  C.  (112.5°  F.)  in  the  vagina,  and  43.95°  C. 
(111.1°  F.)  in  the  axillse. 

Polyarthritis  has  never  been  known  to  run  its  entire  course 
without  fever.  But  very  mild  cases  of  the  disease,  in  which  but 
few  joints  are  attacked  and  the  degree  of  inflammation  is  slight, 
may  exhibit  only  trifling  sub-febrile  elevations  with  intervals  of 
complete  apyrexia  ;  so  that,  if  the  thermometer  is  rarely  used,  no 
rise  at  all  may  be  detected. 

Complications. 

There  is  hardly  ?ixvy  disease  that  presents  so  great  a  variety  of 
complications  as  pol^^arthritis.  They  occur  both  in  the  more 
severe  and  in  the  milder  forms  of  the  malad}'-,  though  perhaps 
more  often  in  the  former.  They  may  set  in  either  in  an  early 
stage,  or  at  the  height  of  the  disease  ;  perhaps  less  often  when  it 
is  declining.  Nay,  we  sometimes  find  them  setting  in  simulta- 
neously with  the  joint-affection,  or  even  preceding  the  latter  by  a 
short  interval,  so  as  to  make  it  doubtful  which  of  the  two  is  the 
primary  disease.  For  these  and  other  reasons,— such  as  the 
transient  character  both  of  the  complications  and  of  the  articular 
mischief,  the  tendency  of  various  complications  to  succeed  one 
another,— the  older  physicians  were  disposed  to  ascribe  the  mani- 
fold variety  of  phenomena  to  a  common  cause,  a  specific  materies 

'  Annalen  des  Charitc  Kraukenhauses.  1865,  XIII.  1. 
2  Medical  Times  and  Gaz.  1867,  No.  901. 
'Berlin,  klin.  Woclienschrift,  1869,  No.  29. 
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morhi,  nndergoing  metastasis  from  place  to  place.  But  as  the 
existence  of  any  sacli  blood-poison  still  remains  to  be  proved,  we 
of  the  present  generation  express  ourselves  with  a  semblance  of 
greater  precision— though  not  with  any  really  greater  ddinite- 
ness— than  our  forerunners,  when  we  say  that  rheumarthritis  is 
associated  with  a  tendency  to  disease— especially  to  inflammation 
—of  internal  organs.  We  are  forced  to  believe  that  between 
some  of  the  more  frequent  complications  of  rheumarthritis  and 
the  articular  disorder  there  must  exist  a  more  intimate  bond 
than  that  by  which  a  disease  is  usually  allied  with  its  complica- 
tions. This  belief  appears  to  rest,  first,  on  the  general  nature  of 
the  disease  ;  secondly,  on  certain  of  its  individual  characters.  It 
matters  but  little,  therefore,  whether  we  view  the  inflammatory 
disorders  of  the  heart,  which  are  so  frequently  associated  with 
rheumarthritis,  as  complications  or  as  integral  elements  of  the 
disease.  Perhaps  the  latter  is  the  more  correct  way  of  looking 
at  them ;  for  there  can  be  no  question  that  the  heart  is  more 
often  implicated  in  the  course  of  rheumarthritis  than  many  of 
the  joints — especially  the  smaller  joints  ;  and  the  cardiac  and 
articular  affections  owe  their  origin  to  the  same  cause.  But  inas- 
much as  we  are  obliged,  in  the  present  state  of  our  knowledge, 
to  hold  fast  to  the  anatomical  point  of  view,  and  to  regard  the 
articular  inflammation  as  the  essential  element  in  rheumarthritis, 
we  must,  to  be  consistent,  regard  all  other  organic  disorders, 
however  frequently  they  may  occur,  and  however  intimate  their 
connection  with  the  morbid  process,  as  complications. 

Foremost  among  them  stands  myalgia,  that  painful  affection 
of  the  muscles  known  as  "  muscular  rheumatism,"  and  possibly 
dependent  on  inflammatory  changes  in  their  tissue.  It  is  very 
commonl}'-  associated  with  rheumarthritis,  and  is  not  always 
limited  to  the  muscles  in  relation  with  the  inflamed  joints,  but 
may  attack  others  at  a  distance  from  them.  For  a  detailed 
description,  the  reader  may  refer  to  the  section  devoted  to  the 
rheumatic  forms  of  myalgia. 

Pericarditis  and  endocarditis,  with  which  a  certain  degree  of 
myocarditis  is  invariably  associated,  are  of  more  importance. 
Authors  vary  widely  in  their  statements  about  the  frequency  of 
heart-complications  in  rheumarthritis.    For  this  there  are  many 
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reasons.  In  the  first  place,  they  are  not  always  to  be  easily 
recognized,  and  the  diagnostic  signs  of  their  presence  are  of 
unequal  value ;  so  that  where  one  physician  may  confidently 
assert  their  existence,  another  may  hold  his  opinion  in  reserve. 
We  all  know,  for  instance,  that  a  systolic  murmur  over  the  pre- 
cordial region  was  enough,  in  Bouillaud's  mind,  to  prove  the  exist- 
ence of  endocarditis.  Secondly,  there  can  be  no  doubt  that  great 
differences  in  this  respect  exist  between  cases  occurring  in  differ- 
ent places,  and  more  especially  at  different  times ;  differences 
which  oblige  us  to  assume  the  existence  of  a  genius  epidemicus 
and  endemicus.  Again,  it  must  not  be  forgotten  that  our  statistics 
are,  for  the  most  part,  based  on  hospital  experience ;  and  we 
know  that,  for  various  reasons,  the  different  ages  of  man's  life 
are  very  unequally  represented  in  such  institutions.  Now,  it  is 
an  undoubted  fact,  though  one  which  has  not  received  the  atten- 
tion it  deserves,  that  heart- complications  in  polyarthritis  are 
veiy  much  more  common  in  j^oung  than  in  older  j)atients  ;  nay, 
it  may  be  laid  down  as  a  law,  that  the  younger  the  patient  the 
greater  the  risk  of  his  heart  becoming  affected.  The  risk  is 
greatest  before  puberty  ;  indeed,  combining  my  own  observations 
with  those  of  others,  I  conclude  that  the  heart  is  implicated  in 
fully  one-third  of  all  the  cases  of  polyarthritis  occurring  during 
this  period.  Yernay's  statistics  are  even  more  unfavorable  ;  he 
found  that  of  twenty-two  cases  between  the  ages  of  fourteen  and 
twentj^,  one  only  escaped  endocarditis.  The  risk  continues  great 
till  about  the  twenty-fif th  year  of  life  ;  after  that  age  endocardial 
complications  are  the  exception,  save  in  cases  where  organic  mis- 
chief has  been  left  as  a  result  of  previous  attacks  of  polyarthritis, 
such  mischief  always  carrying  a  predisposition  to  renewed  in- 
flammatory changes  with  it.  Again,  treatment,  as  I  shall  have 
occasion  to  point  out,  seems  to  exert  a  decided  influence  on  the 
liability  to  cardiac  complications. 

If,  instead  of  inquiring  into  the  frequency  of  heart-disease 
generally,  we  endeavor  to  distinguish  between  pericarditis  and 
endocarditis,  w^e  And  very  little  agreement  among  the  data  on 
record.  This  must  be  attributed  partly  to  the  causes  referred  to 
above,  partly  to  the  frequency  with  which  the  two  forms  of  heart- 
mischief  coexist  or  succeed  each  other  in  the  same  patient. 


LEEDS  ,kWL^.  f  -"^  ' 
i^roiCO-CHlRUKOCAL  SOCIETY 


POLYARTHRITIS  KIIEUMATICA  ACUTA.  49 

Finally,  the  risk  of  cardiac  complications  appears  to  be 
greater  among  hospital  patients  than  in  private  practice. 

Bouillaud,  who,  as  I  have  already  mentionetl,  was  very  free  with  his  diagnosis 
uf  endocarditis,  found  cardiac  intlanunation  in  04  out  of  74  severe  cases  of  poly- 
arthritis, and  in  only  one  out  of  40  mild  cases.  Budd  met  with  it  in  21  out  of 
43  cases  (48.8  per  cent.) ;  Fuller  in  7  out  of  39  (17.9  per  cent.) ;  Wunderlich  in  26.:] 
per  cent. ;  J.  Vogel,  of  Giesseu,  in  barely  50  per  cent. ;  Lrbert  in  23.6  per  cent, 
(pericarditis  in  6.4  per  cent.,  endocarditis  in  2.9  per  cent.,  both  together  in  14.3  per 
cent.).  Bamberger  '  noticed  pericarditis  in  about  14  per  cent,  and  endocarditis  in, 
at  most,  20  per  cent.  Roth  gives  18.8  per  cent,  for  acute  inflammatory  affections 
of  the  heart;  Ormerod,  for  pericarditis  alone,  37.3  per  cent.,  and  Ball  20  per  cent. 
Cliambcrs  found  the  heart  implicated  in  14  out  of  200  cases  (7  per  cent.) ;  174  of 
these  cases,  treated  with  bicarbonate  of  soda,  yielded  9  (5.2  per  cent.).  Dickinson, 
at  St.  George's  Hospital,  found  the  heart  affected  in  36  out  of  161  cases  (22.4  per 
cent.);  48  of  these  were  treated  with  alkalies,  and  among  them  only  a  single 
instance  of  cardiac  mischief  occurred  ;  of  the  remaining  113,  the  heart  was  impli- 
cated in  35  (39  per  cent.).  Among  my  own  56  patients  (all  private  ones),  cardiac 
complications  occurred  in  6  (10.7  per  cent);  2  had  pericarditis ;  1,  endocar- 
ditis; 3,  both  at  once.  The  ratio  is  much  less  favorable  among  the  cases 
admitted  into  the  Charite  Hospital.  Among  35  cases  in  the  wards  of  Prof.  Fre- 
richs,  Aug.  Mayer  met  with  pericarditis  7  times,  with  endocarditis  once,  with  cndo- 
pericarditis  4  times  (total,  34.3  per  cent.). 

Many  physicians  have  thought  that  the  danger  of  heart-dis- 
ease is  greatest  when  a  considerable  number  of  joints  is  affected  ; 
this  does  not  seem  to  be  quite  true,  unless  by  "  a  considerable 
number"  we  understand  any  number  above  four.  So  also  the 
assertion  made  b}^  Reeves,^  that  pericarditis  is  most  common 
when  the  upper  limbs  are  affected,  is  in  need  of  confirmation. 

The  symptoms  to  which  these  complications  give  rise  differ  in 
no  way  from  those  usual  under  other  circumstances.  But  we  may 
easily  be  led  into  the  belief  that  they  exist  when  they  are  really 
absent.  As  regards  endocarditis,  more  particularly,  prolonged 
and  repeated  examinations  are  often  necessary  before  we  can 
affirm  it  to  be  present.  Inorganic  or  fnnctional  murmurs,  very 
common  in  polyarthritis,  are  a  fertile  source  of  error ;  and  the 
semblance  of  cardiac  inflammation  is  further  increased  by  pains 
in  the  pectoral  and  intercostal  muscles,  or  in  the  diaphragm,! 


'  Lehrbuch  der  Krankheiten  des  Herzena.  Wien,  1857.  p.  110  and  159. 
^Schmidt's  Jahrbucher,  Band  161,  S.  129. 
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with  the  feeling  of  oppression,  the  dyspnoea,  and  the  accek^ration 
of  the  pulse,  with  which  they  are  associated.  It  is  only  when 
the  development  and  progress  of  physical  changes  in  the  heart 
take  place  under  the  physician's  own  observation,  that  he  hi 
really  entitled  to  affirm  the  existence  of  endocarditis. 

jSText  in  order  of  frequency  to  cardiac  inflammation,  though 
at  a  considerable  interval,  stand  2^leitrisy  and  pneumonia.  The 
latter  is  not  very  common  ;  the  former  was  noticed  by  Lebert  in 
ten  per  cent,  of  his  cases  ;  it  was  most  frequent  on  the  left  side, 
and  often  associated  with  pericarditis,  from  which  it  was  doubt- 
less propagated.  Bilateral  pleurisy,  the  two  sides  of  the  chest 
becoming  affected  in  quick  succession,  has  been  repeatedly 
observed.  As  the  symptoms  of  pleurisy  are  often  obscure,  those 
of  a  subjective  kind — pain  and  dyspnoea — being  referred  to  the 
joint  affection  and  the  attendant  myalgia,  while  the  physical 
examination  of  the  chest  can  often  be  but  imperfectly  carried 
out,  or  may  be  altogether  impracticable,  the  existence  of  pleurisy 
may  very  easily  be  overlooked.  Like  most  of  the  exudations 
occurring  in  connection  with  polyarthritis,  that  into  the  pleural 
sac  is  commonly  of  a  sero-hbrinous  character  and  capable  of 
being  readily  absorbed. 

Inflammation  of  various  mucous  surfaces  is  by  no  means 
unusual.  Foremost  among  these  is  hr oncMt is  {wotice^  by  Lebert 
in  9.3  per  cent,  of  his  cases  ;  by  A.  Mayer  in  5  out  of  35  cases, 
two  of  which  were  chronic) ;  then  'pharyngitis  (noted  in  7  of 
Lebert' s,  in  2  of  Mayer' s  cases) ;  lastly,  cystitis.  Lebert  found 
the  last-named  disorder  in  two  of  his  cases,  and  mentions  that 
Faton  (These  de  Paris)  has  recorded  several ;  for  my  own  part, 
I  have  onl)^  met  with  it  once  as  a  complication  of  polyarthritis. 

Among  cerebral  complications,  meningitis  has  been  observed 
with  varying  frequency  in  different  localities  and  at  different 
times.  Cases  may  be  found  even  in  Stoerk  (Ann.  Med.,  II.), 
Stoll,  Scudamore,  etc.  Among  modern  writers,  Niemej-er  alludes 
to  meningitis  ;  Lebert  and  Dowse  *  have  each  recorded  one  case. 
On  the  whole,  however,  this  complication  appears  to  be  much 
less  common  in  temperate  than  in  hot  climates,  e.  g.,  in  Turkey 
(Rigler,  quoted  by  Hirsch).    Spinal  meningitis  has  also  been 


'  Lancet,  July  6,  1872. 
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referred  to  as  a  complication  of  rheumartliritis  ;  but  the  state- 
ments on  the  subject  are  not  wholly  trustworthy,  partly  because 
the  tenderness  and  stiffness  of  the  spine  due  to  inflammation  of 
the  intervertebral  joints  or  to  implication  of  the  dorsal  muscles 
used  often  in  former  days  to  be  attributed  to  meningitis  ;  partly 
because  both  the  epidemic  and  the  sporadic  forms  of  spinal  men- 
ingitis are  very  commonly  ushered  in  by  "rheumatoid"  pains 
in  the  limbs,  and  the  ailment  is  thus  taken  for  a  mere  complica- 
tion or  metastasis  of  a  rheumatic  fever  ;  finally,  because  many 
cases  of  pyfemia  with  purulent  meningitis  have  been  mistaken 
for  rheum  arthritis. 

In  a  fair  proportion  of  cases  the  implication  of  the  brain  is 
notified  by  various  psychical  disturbances,  which  cannot  be 
ascribed  to  the  rapid  rise  of  temperature,  but  take  the  form  of 
true  insanity,  of  "mental"  disease  in  the  narrower  meaning  of 
the  term.  They  are  provoked,  or,  at  any  rate,  promoted,  as 
Tuengel  was  the  first  to  point  out,  by  the  pain  and  want  of  sleep. 
They  exhibit  every  variety  of  excitement  and  depression,  from 
well-marked  mania  to  melancholia.  Sometimes  they  last  but  a 
short  time,  and  disappear  without  leaving  any  trace  behind; 
sometimes  they  are  protracted  into  the  period  of  convalescence  ; 
sometimes  the}^  may  persist  after  complete  recovery,  when  they 
constitute  the  "protracted  form  of  rheumatic  brain  disease," 
which  Griesinger  was  the  first  to  recognize. 

Again,  rheumarthritis,  like  other  febrile  maladies,  may  deter- 
mine an  outbreak  of  delirium  tremens  in  drunkards.  When 
endocarditis  exists,  symptoms  of  cerebral  disturbance  may  be 
caused  by  embolism  of  the  arteries  of  the  brain. 

Other  complications  are  met  with  from  time  to  time,  which 
stand  in  the  relation  rather  of  accidents  than  of  incidents  to  the 
primary  disease.  Among  them  are  peritonitis,  hed-sores,  ab- 
scesses (Leber t),  and  intercostal  neuralgia.  Moreover,  some  of 
the  eruptions  already  referred  to,  and  the  renal  disorders  which 
are  occasionally  observed,  may  also  be  counted  among  the  com- 
plications of  rheumarthritis.  Acute  infective  diseases  are  rarely 
associated  with  rheumarthritis.  I  have  myself  seen  scarlet  fever 
break  out  on  the  seventeenth  daj^  of  illness,  in  a  woman  twenty- 
four  years  of  age.    The  patient  made  a  good  recovery. 
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Course  and  Duration, 

Even  when  uncomplicated,  polyartliritis  may  exhibit  many 
diversities  in  its  course,  depending  cliielly  on  the  behavior  of  the 
joints.  When  the  articular  inflammation  is  mild,  and  limited  to 
a  few  joints,  and  complications  are  absent,  the  disease  may 
terminate  between  the  eighth  and  twelfth,  or  between  the  eighth 
and  fourteenth  days.  This  is  the  mildest  form  of  the  disease, 
whose  character  cannot  always  be  foreseen  from  the  outset,  but 
only  declares  itself  during  the  progress  of  the  case  by  the  abate- 
ment of  the  patient's  sufferings  and  fever, — no  fresh  joints  being 
attacked  for  several  days, — and  convalescence  setting  in.  These 
milder  forms  frequently  develop  a  graver  character,  fresh  joints 
becoming  involved  before  those  previously  affected  have  had 
time  to  recover.  As  a  general  rule,  indeed,  a  severe  attack  of 
rheumarthritis  is  merely  an  aggregate  of  milder  ones, — a  series  of 
mild  paroxysms  occurring  in  close  succession  and  overlapping 
one  another.  Hence  the  protracted  course  of  a  severe  attack  ; 
hence,  too,  the  alternate  remission  and  exacerbation  of  the  local 
symptoms,  and,  consequently,  the  utterly  atypic  oscillations 
presented  by  the  disease  as  a  whole,  by  the  pyrexia,  etc.  The 
cause  of  the  inflammation,  whatever  it  may  be,  has  usually 
exhausted  its  violence,  in  these  graver  forms  of  the  disease,  by 
the  end  of  the  third,  or,  at  latest,  of  the  fourth  week.  The 
process  then  culminates,  and  the  next  two  or  three  weeks  are 
taken  up  by  the  complete  or  partial  reabsorption  of  the  exuded 
matters.  The  acute  stage  of  the  malady  Is  thus  brought  to  a 
close  in  six  or  seven  weeks,  though  some  particular  joint  may 
possibly  require  a  little  longer  time  for  its  restoration,  and  com- 
plete recovery  may  be  deferred  till  after  the  second  month  is  at 
an  end.  We  very  seldom  see  a  case  in  which  so  great  a  number 
of  joints  is  attacked  from  the  outset,  or  during  the  first  few 
days,  as  to  enable  us  to  recognize  it  at  once  as  belonging  to  the 
more  serious  class,  independently  of  possible  complications. 

I  need  hardly  say  that  the  mild  and  the  severe  forms  of 
rheumarthritis  are  connected  with  each  other  by  a  vast  number 
of  intermediate  varieties,  which  shade  off  almost  imperceptibly 
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into  one  another.  As  an  approximative  standard  of  severity,  the 
number  of  joints  affected  throughout  the  attack  may  be  taken, 
instead  of  that  usually  chosen— t!u3  duration  of  the  illness  ; 
indeed,  the  latter,  as  a  rule,  depends  on  the  former.  Tlie  adop- 
tion of  this  standard  is  further  prompted  by  the  way  the  disease 
picks  out  certain  joints  (knee,  ankle),  which  are,  in  severe  cases, 
invariably  affected.  We  may  call  those  cases  mild  in  which 
three  or  four  joints  at  most  are  inflamed,  and  this  in  a  moderate 
decree,  such  cases  lasting  a  little  under  or  over  a  fortnight. 
When  from  four  to  seven  joints  are  attacked,  and  the  illness 
lasts  from  three  to  live  weeks,  the  case  may  be  viewed  as  one  of 
medium  severity.  Lastly,  a  severe  case  would  be  one  in  which 
from  eight  to  twelve  or  more  joints  are  involved,  and  which  lasts 
longer  than  six  weeks. 

Among  108  cases,  Lebert  found  10  that  lasted  from  5  to  15  days,  58  from  16  to  35 
days,  32  from  36  to  55  days,  and  8  lasting  for  a  still  longer  period  (up  to  80  days). 
Such  data  throw  no  light  on  the  relative  frequency  of  the  different  forms,  as  only  a 
small  proportion  of  the  mildest  cases  would  be  likely  to  gain  admission  into  a 
hospital. 

It  is  plain  that  the  presence  of  complications  may  greatly 
modify  the  course  of  the  disease.  They  may  completely  efface 
those  variations  in  the  intensity  of  the  local  symptoms  and  in 
the  patient's  general  condition  wiiich  are  all  but  invariably 
exhibited  by  uncomplicated  cases.  Since  the  most  common  of 
those  complications,  always  excepting  myalgia  (so-called  "  mus- 
cular rheumatism  "),  are  in  themselves  severe,  or  even  dangerous, 
their  presence  will  naturally  convert  any  form  of  polyarthritis 
into  a  serious  malady ;  but  the  duration  of  the  illness  is  not 
necessarily  prolonged  by  them,  since  it  is  for  the  most  part 
characteristic  of  the  inflammatory  affections  associated  with 
rheum  arthritis,  that  they  are  capable  of  undergoing  speedy 
resolution. 

Previous  disease,  or  other  debilitating  influences,  such  as 
profuse  hemorrhage,  parturition,  etc.,  may  retard  the  progress 
of  convalescence,  and  so  prolong  the  malady  without,  however, 
appreciably  lengthening  its  acute  stage.  On  the  contrary,  most 
of  the  cases  in  which  rheumarthritis  follows  scarlet  fever  and 
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dysentery  seem  to  run  a  shorter  course  than  usual ;  and  Bouil- 
hiud's  plan  of  treatment  by  repeated  and  copious  venesection, 
which  used  formerly  to  be  practised,  did  not  prolong  the  disease. 
Indeed,  if  we  are  to  believe  the  assertions  of  its  advocates,  it 
actually  shortened  it ;  but  this  is  probably  an  exaggeration,  like 
many  of  their  statements. 

Diagnosis. 

There  is  no  difficulty  in  recognizing  acute  rheumatic  polyar- 
thritis. The  joint  affection  and  the  fever — the  two  characteristic 
features  of  the  disease — can  hardly  be  overlooked  by  even  the 
most  superficial  observer.  On  the  other  hand,  there  are  several 
other  maladies  associated  with  inflammation  or  neuralgic  pains 
in  the  joints,  which  may  easily  be  mistaken  for  rlieumarthritis.. 
Foremost  among  these  is  pyemia,  which  has  over  and  over 
again,  especially  in  former  years,  been  confounded  with  rheum- 
arthritis.  Our  chief  means  of  distinguishing  between  them  lies 
in  the  discovery  of  some  local  suppuration  antecedent  to  the 
articular  malady  in  point  of  time.  We  cannot  always  do  this, 
however ;  but,  even  in  default  of  this  sign,  the  rigors  and  the 
temperature  variations,  the  occurrence  of  metastatic  deposits  in 
other  organs,  especially  in  the  lungs,  the  profound  constitutional 
disturbance,  the  disorders  of  the  sensorium,  the  icterus — all  of 
them  phenomena  which  scarcely  ever  occur  in  rheumarthritis— 
will  put  us  on  the  right  track.  Nevertheless,  many  diseases  of 
a  pysemlc  nature,  especially  certain  varieties  of  puerperal  fever, 
in  which  the  characteristic  febrile  symptoms  and  the  phenom- 
ena localized  in  the  generative  organs  are  not  well  marked,  may 
puzzle  us  a  good  deal  at  first.  But  our  doubts  are  usually  set 
at  rest  by  the  further  course  of  the  disease.  What  I  have  said 
about  pyjemia  is  true  also  of  glanders,  which  often  presents 
symptoms  of  the  same  kind ;  the  patient's  history,  his  employ- 
ment, the  formation  of  abscesses  in  the  muscles,  of  pustules  and 
ulcers  on  the  skin  and  the  nasal  mucous  membrane,  finally  the 
onset  of  delirium  and  utter  break-up  of  the  system,  must  serve 
as  distinguishing  marks.  It  is  not  easy  to  mistake  an  attack  of 
gout  for  one  of  rheumarthritis,  if  we  bear  in  mind  that  the  former 
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usually  sets  in  sudduuly  during  tli(5  night,  after  prolonged  gas- 
tric disturbance  ;  and  further  that,  at  any  rate  in  tlie  beginning, 
a  single  joint,  especially  one  of  the  toe-joints,  is  attacked— a 
joint  usually  sj^ared  and  scarcely  ever  affected  alone  by  i-heum- 
artliritis.  Again,  gout  is  prone  to  occur  at  a  time  of  life  when 
polyarthritis  is  uncommon  ;  the  periarticular  tissues  are  more 
affected,  the  pain  is  far  more  severe,  and  other  constitutional 
troubles  are  associated  with  it.  When  there  is  a  history  of  pre- 
vious attacks  of  gout,  we  are  still  less  liable  to  an  error  of  diag- 
nosis. Traumatic  arthritis  is  very  unlikely  to  affect  several 
joints  at  once  or  in  succession ;  moreover,  it  is  usually  attended 
by  signs  of  injury.  Scrofulous  arthritis  may  be 
by  its  chronic  course,  the  presence  of  other  signs  of  scrofula, 
the  tendency  to  pus-formation,  etc.  The  articular  neuroses,  to 
which  attention  has  been  directed  by  Brodie,  Stromeyer.  and 
especially  by  Esmarch,  are  absolutely  apyretic,  but  may,  nev- 
ertheless, suggest  the  possibility  of  mild  polyarthritis.  The 
absence  of  fever  and  of  any  palpable  alteration  in  the  painful 
joint,  the  limited  character  of  the  affection,  the  freedom  from 
pain  during  sleep — when  the  affected  limb  may  be  made  to 
assume  any  position  desired,  the  constitution,  and  above  all  th^ 
mental  state  of  the  patient — who  is  usually  of  the  female  sex, — 
finally,  the  prolonged  duration  of  the  symptoms — will  certainly 
enable  us  to  arrive  at  a  correct  decision  in  the  majority  of  cases. 
Certain  forms  of  articular  pain  occurring  in  the  anaemic,  in  the 
subjects  of  scurvy,  purpura  lia^niorrhagica,  and  hsemoj)hilia,  are 
often  purely  neuralgic,  unattended  by  any  change  or  swelling  in 
the  joints ;  sometimes,  however,  these  symptoms  are  present  in 
a  slight  degree,  and  we  may  hesitate  whether  to  include  such 
cases  under  the  head  of  rheumartliritis  or  not;  for  my  own 
part,  I  think  they  ought  to  be  kept  separate,  as  they  never  pass 
into  the  graver  forms  of  the  disease,  are  never  attended  by  the 
sweating  that  is  so  constant  a  feature  of  true  rheumarthritis, 
and  are  never  followed  by  its  complications.  In  purpura,  more 
particularly,  we  find  painful  swellings  of  the  joints,  usually  con- 
fined to  the  lower  limbs,  and  especially  prone  to  show  them- 
selves in  the  feet.  These  swellings  are  not  attended  by  fever, 
and  are  not  always  truly  inflammatory ;  they  are  often  due  to 
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disorders  of  tlie  collateral  circulation,  provoked  by  embolism — 
Avhicli  Boliu^  believes  to  underlie  many  cases  of  purpura, — or 
they  may  be  due  to  oedema  resulting  from  those  changes  in  the 
vascular  walls  or  in  the  blood  itself,  to  which,  in  other  instances, 
we  must  attribute  the  causation  of  the  litemorrhages, ' 

Yarious  forms  of  multiple  inflammation  about  the  joints  are 
met  with  in  infancy,  and  may  simulate  rheumarthritis.  Such  are 
acute  rlclzeis^  sypliiUtic  osteocliondritls,  and  separation  of  epi- 
physes due  to  many  other  causes.  The  circumstance  that  these 
disorders  are  peculiar  to  an  age  which  is  all  but  exempt  from 
rheumarthritis,  is  enough  to  distinguish  them  from  the  latter. 
Moreover,  they  all  begin  in  the  epiphyses,  from  which  they  may 
or  may  not  spread  to  the  articular  cavity  itself;  finallj^,  the 
patient's  history  and  other  symptoms  will  furnish  us  with  a 
correct  clue. 

I  have  already  pointed  out  that  the  diagnosis  of  complica- 
tions— more  especially  of  endocarditis — may  prove  difficult. 
Supposing  heart-disease  to  have  existed  previously,  it  ma}^  be 
impossible,  in  the  absence  of  evidence  from  the  patient's  history, 
to  decide  whether  the  endocardial  mischief  is  of  old  standins;  or 
of  recent  origin.  I  have  also  mentioned  that  the  imj^lication  of 
the  intervertebral  joints  and  the  muscles  of  the  back  may  simu- 
late meningitis.  The  latter  should  never  be  assumed  to  exist 
without  more  positive  evidence. 

Issues  and  Seqitelce.  Prognosis. 

E-heum arthritis  is  not  among  the  more  dangerous  diseases. 
Death  is,  upon  the  whole,  rare  ;  when  it  occurs,  it  is  usuall}'  due 
rather  to  complications  or  unfavorable  conditions  of  an  indi- 
vidual kind  than  to  the  joint-affection,  even  when  this  is  severe. 
Haygarth  lost  7.1  of  his  168  cases,  Raymond'  only  3.3  per  cent, 
out  of  490.  The  latter  seems  to  be  about  the  usual  death-mte, 
for  Lebert's  mortality  was  only  a  little  over  8  per  cent.,  Roth' s,  3.7 
per  cent.  Of  fifty-six  patients  under  my  own  care,  two  died  (3.6 
per  cent.)  with  cerebral  symptoms  and  a  sudden  rise  of  tempera- 

'  Jahrbuch  f.  Kinderheilkunde.  N.  F  .  S.  391.  '  Cf.  Schcby-BucJi.  loc.  cit. 

2  See  J.  Vogel,  loc.  cit.,  p.  485. 
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ture.  It  is  in  this  way  that  death  occurs  in  most  of  tlie  fatal  cases. 
I  have  ah-eady  pohited  out  that  the  risk  of  death  is  greatest  in 
persons  of  inteni])erate  habits.  In  a  smaller  proportion  of  cases 
death  is  caused  by  complications  while  the  polyarthritis  is  still 
present,  most  frequently  by  peri-  or  endocarditis ;  more  rarely, 
by  meningitis. 

In  the  non-fatal  cases,  which  form  a  vast  majority  of  the 
whole  number,  the  ultimate  issue  depends  mainly  on  the  pres- 
ence and  nature  of  complications.  Hence,  there  is  no  great  dif- 
ference in  this  respect  between  mild  and  severe  cases.  It  is  only 
in  the  very  mildest — running  their  course  with  a  sub-febrile  tem- 
perature—that we  are  justified  in  giving  a  favorable  prognosis. 
In  all  the  rest  the  prognosis  must  be  left  doubtful  for  as  long  as 
the  fever  lasts,  or,  at  any  rate,  till  the  third  week  is  reached, 
after  which  date  complications  rarely  arise.  Now,  as  heart 
complications  are  the  most  serious  of  all  in  their  ulterior  conse- 
quences, and  as  they  are  most  frequent  in  youth,  so  the  chances 
of  complete  recovery  are  less  promising  in  young  patients  than 
in  adults,  owing  to  the  risk  of  permanent  disease  of  the  heart. 
This  is  not  unfrequently  followed  by  chorea,  especially  when  the 
mitral  is  the  affected  valve.  On  the  other  hand,  when  rheum- 
arthritis  attacks  a  previously  healthy  person  of  twenty-five  or 
thirty,  it  usually  terminates  in  complete  recovery  without 
sequelae  ;  there  remains,  at  most,  a  tendency  to  renewed  attacks 
after  a  variable  interval  of  time.  In  a  relatively  small  number 
of  cases,  when  the  articular  inflammation  has  been  very  intense 
or  protracted,  permanent  alterations  are  left  in  one  or  more  of 
the  joints,  e.  g.,  chronic  inflammatory  conditions,  liable  to  exacer- 
bation from  trivial  causes  (Cf.  Chronic  Rheumatic  Arthritis), 
thickening,  ankylosis,  or  even  ulceration.  Such  consequences 
are  more  common  after  repeated  attacks,  and  especially  after  the 
subacute  forms  of  rheumartliritis,  or  such  as  drag  on  for  a  length 
of  time.  Whether  suppuration  in  a  joint,  leading  to  py?emia, 
ever  really  happens,  as  described  by  older  writers,  seems  to  me 
extremely  doubtful.  Pyemia  was  probably  mistaken  for  rheum- 
arthritis  in  such  cases.  Occasionally,  however,  rheumarthritis 
may  issue  in  pygemia  ;  but  the  immediate  cause  of  the  latter  is 
then  an  ulcerative  endocarditis. 
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The  presence  of  old  lieart-miscliief  always  makes  tlie  prog- 
nosis a  grave  one,  even  when  the  patient  is  well  up  in  j^ears,  for 
an  attack  of  rheumarthritis  is  almost  certain  to  aggravate  the 
organic  disease. 

Mental  disease,  mostly  taking  tlie  form  of  melancholia,  is 
more  common  as  a  sequela  in  adults  than  in  children.  The  prog- 
nosis is,  upon  the  whole,  a  favorable  one.  It  does  not  usuall}^ 
start  as  an  independent  sequela,  but  grows  out  of  the  psychical 
disturbances  previously  alluded  to  as  occurring  during  the  fever. 

Finally,  Duffey  refers  to  orchitis  as  a  common  sequela  of 
rheumarthritis  at  Malta.    It  usually  ends  favorably. 

Treatment. 

The  prevention  of  rheumatic  polyarthritis  demands  the  same 
precautions  as  the  prevention  of  any  of  the  other  results  of 
"chill."  These  precautions  are:  to  avoid  all  sudden  and  vio- 
lent changes  of  temperature  ;  to  wear  woollen  clothing  next  the 
skin ;  to  harden  the  system.  These  rules  should  be  followed 
with  especial  strictness  hy  those  predisposed  to  rheumarthritis, 
either  by  the  nature  of  their  employment  or  by  having  undergone 
a  previous  attack.  The  advice  given  by  Eisenmann  for  avoiding 
the  "rheumatoses  "  (affections  caused  by  chill)  should  be  laid  to 
heart,  viz.,  to  continue  the  exercise  by  which  the  body  was 
heated  just  before  exposure  to  cold  or  wet,  and  to  defer  repose 
until  a  complete  change  of  garments  has  been  effected.  This 
advice  is  usually  followed,  on  the  promptings  of  personal  experi- 
ence, by  those  who  are  much  exposed  to  the  weather  while 
engaged  in  active  exercise.  Another  precaution,  specially  recom- 
mended by  hydropathists,  is  energetic  friction  of  the  skin.  It  is 
assuredly  impossible  to  prove  that  in  any  given  case  a  "  chill- 
disease,"  and  especially  an  attack  of  rheumarthritis,  has  been 
prevented  by  one  or  other  of  the  measures  just  alluded  to.  But 
the  same  uncertainty  clings  to  nearly  all  our  methods  of  preven- 
tion. We  do  know,  however,  that  the  operation  of  those  meas- 
ures is  diametrically  opposed  to  certain  of  the  consequences  due 
to  chill.  Continued  muscular  exertion,  and  the  development  of 
heat  which  it  entails,  supply  the  losses  due  to  refrigeration  of 
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the  BUi-face,  and  promote  tliat  flow  of  blood  and  jnices  to  the 
periphery,  that  "tiii'gor"  of  the  skin  and  muscles,  which  tlKj 
chilling  process  threatens  to  arrest.  Friction  of  the  skin  has  the 
same  effect,  and  serves,  moreover,  to  stimulate  the  cutaneous 
nerves ;  the  precise  effect  of  their  stimulation,  liowever,  we  do 
not  at  present  understand.  But  then  we  are  just  as  ignorant  of 
the  exact  mechanism  of  the  process  whereby  a  chill  produces 
disease.  We  cannot  but  admit  that  it  exerts  some  influence 
upon  the  heat  of  the  body  and  upon  the  circulation ;  and  this  is 
enough  to  justify  us  in  adopting  the  recommendations  made 
above. 

As  regards  the  actual  treatment  of  polyarthritis,  it  has  varied 
with  our  theories  concerning  its  pathology  ;  at  any  rate,  since 
rational  therapeutics — e.,  methods  of  treatment  either  really 
or  apparently  in  harmony  with  accepted  views  on  pathology — 
were  substituted  for  traditional  empiricism. 

A  strictly  expectant  method  has  never  been  able  to  hold  its 
ground  for  any  time  in  the  face  of  the  manifold  disturbances 
and  dangerous  complications  urgently  calling  for  interference. 
A  series  of  cases,  treated  on  the  expectant  plan,  impressed 
Lebert  with  the  belief  that  the  disease  was  more  protracted,  and 
attended  by  graver  complications  when  left  to  itself  than  when 
subjected  to  treatment.  The  strictly  antiphlogistic  method,  as 
it  used  to  be  understood, — bleeding,  refrigerant  salines,  mercu- 
rial and  antimonial  preparations, — has  also  proved  inadequate. 
Experience  has  shown  that  these  measures,  whether  singly  or  in 
combination,  exert  no  influence  whatever  on  the  progress  of  the 
disease. 

They  may  afford  temporary  relief  from  particular  symptoms  ; 
but  such  relief  is  dearly  bought  at  the  expense  of  various  dis- 
advantages, n2iy,  even  of  serious  damage  to  the  system.  This 
is  especially  true  of  blood-letting,  both  of  the  moderate  venesec- 
tion practised  ever  since  the  days  of  Sydenham,  and  still  more 
of  the  extravagant  bloodshed  of  which  Bouillaud  and  his  fol- 
lowers (Pelletan,  Raciborski,  and  others)  were  guilty.  It  is  like- 
wise true  of  the  large  doses  of  nitre  recommended  by  Brockley 
and  Macbride  in  the  last  century,  by  Gendrin,  Martin  Solon, 
Basham.  and  others  in  this ;  of  tartar  emetic,  calomel,  corrosive 
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sublimate,  etc.  Every  one  of  these  remedies  is  capable,  upon 
occasion,  of  subduing  the  fever  more  or  less  effectually  ;  but  this 
action,  uncertain  as  it  is,  forms  no  equivalent  for  the  attendant 
troubles — the  gastro-intestinal  irritation,  the  diarrhoea,  nausea, 
and  vomiting  (troubles  doubly  annoying  to  a  patient  whose 
every  movement  causes  agony),  the  risk  of  fatal  collapse,  etc. 

The  belief  in  a  specific  cause  of  rheum  arthritis  has  led  to  the 
perpetual  renewal  of  attempts  to  discover  a  specific  remedy. 
Even  at  the  present  day  we  find  a  number  of  remedies  which 
claim  to  be  regarded  as  specifics,  their  claims  resting  on  the  dif- 
ferent theories  concerning  the  nature  of  the  nnaieries  morlji^ 
arid  the  best  way  of  rendering  it  harmless  or  of  removing  it 
altogether  from  the  system.  Such  attempts  are  quite  legitimate  ; 
but  no  remedy  has,  up  to  the  present  time,  established  its  claim 
to  universal  favor ;  none  has  been  discovered  to  possess  undoubt- 
edly specific  virtues,  to  be  capable  of  summarily  arresting  the 
disease  under  all  circumstances.^  Each  individual  remedy  is 
lauded  for  some  special  property  :  one  is  believed  to  shorten  the 
attack,  another  to  subdue  the  pain  and  fever,  a  third  to  ward 
off  dangerous  comi^lications.  The  natural  course  of  the  malady 
is  so  irregular  that  it  is  no  easy  matter  to  decide  on  the  value  of 
any  particular  mode  of  treatment ;  and  the  difficulty  is  enhanced 
by  the  limitation  of  the  clinical  material  at  the  disposal  of  the 
individual  observer.  Rheum  arthritis  affects  but  a  small  fraction 
of  the  cases  admitted  even  into  a  large  hospital,  and  man}"  years 
are  required  for  the  collection  of  a  series  of  cases'  large  enough 
for  statistical  treatment.  This  involves  the  interference  of  colla- 
teral influences,  such  as,  e.  g.^  that  of  the  genius  epidemieus, 
for  which  no  exact  allowance  can  be  made.  Hence,  I  shall  not 
attempt  to  do  more  than  enumerate  those  remedies  and  methods 
which  have  been  tried  by  reliable  observers,  and  recommended 
by  them  on  the  ground  of  a  tolerably  large  clinical  experience. 

Lemon-juice,  originally  recommended  by  Dairy mple  and 
Rees,  found  by  Fuller  to  be  inoperative,  by  Inman,-  on  the 
other  hand,  to  be  highly  curative,  has  been  methodically  tried 

"  For  the  use  of  salicylic  acid  in  acute  rheumatic  polyarthritis,  see  the  Translator's 
Note  at  the  end  of  the  volume. 

2  British  Med.  Journal,  24  October,  1857. 
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by  Lebert.  Beginning  with  four  ounces  a  day,  lio  increased 
tlie  daily  allowance  by  one  ounce  every  day  during  the  lirst 
few  days  of  the  disease  till  six  ounces  had  been  reached;  this 
quantity  was  given  in  twelve  doses  (a  tablespoonful  of  the 
juice  every  two  hours  in  half  a  glass  of  sugared  water).  This 
mild  and  pleasant  remedy  was  found,  on  the  whole,  to  mitigate 
the  fever  and  shorten  the  average  duration  of  the  disease.  In 
thirty-six  cases  treated  on  this  plan  the  illness  lasted,  on  an 
average,  28.4  days,  while  in  lifty-seven  cases  treated  otherwise, 
the  average  duration  was  34.7  days.  The  risk  of  complications 
was  not  lessened,  or  only  lessened  by  the  abbreviation  of  the 
malady  and  of  its  more  severe  symptoms.  Gull  and  Sutton  also 
found  that  the  acute  stage  was  brought  down  to  6.8  days  by  the 
lemon-juice  treatment,  and  to  6.75  days  by  alkalies  ;  while  it 
lasted  8.4  days  under  blistering,  and  9.1  days  under  a  purely 
expectant  regimen. 

Authors  have  occasionally  recommended  alkalies^  from  an 
early  period,  on  theoretical  grounds,  viz.,  in  order  to  antagonize 
the  abnormal  production  of  acid  supposed  to  go  on  during 
rheumarthritis.  But  it  is  only  of  late  years  that  the  alkaline 
treatment  has  been  thoroughly  tested.  The  results  of  the 
investigation,  principally  conducted  b}^  English  physicians,  are 
decidedly  favorable,  the  frequency  of  cardiac  complications 
having  apparently  been  diminished  by  this  plan  of  treatment. 
Thus,  Furnivall  treated  about  fifty  cases  with  alkalies  without 
the  heart  being  implicated  in  any  one  of  them.  Chambers  found 
the  heart  affected  in  nine  only  out  of  174  cases  treated  with  large 
doses  of  bicarbonate  of  soda,  while  it  was  affected  in  five  out  ol; 
•  26  cases  treated  in  other  ways.  Dickinson  had  one  case  of 
heart-disease  among  48  patients  treated  with  alkalies,  and  35 
cases  among  113  patients  treated  otherwise.  Fuller  found  heart- 
disease  developed,  during  the  alkaline  treatment,  in  nine  only 
out  of  417  cases.  Moreover,  this  method  appears  to  exert  a 
favorable  influence  on  the  duration  of  the  malady  as  a  whole, 
Gull  and  Sutton  giving  13.5  days  as  the  total  length  of  the  dis- 
ease under  alkalies,  15.7-19  days  when  otherwise  treated  ;  the 
cases  left  entirely  without  interference  lasting  longer  than  any 
of  the  rest.    Kersten,  too,  observed  that  rheumarthritis  ran  a 
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shorter  and  milder  course  under  the  influence  of  alkalies.  I 
myself  treated  34  of  my  56  patients  with  large  doses  of  bicarbon- 
ate of  soda,  with  only  two  instances  of  heart  complication  ; 
while  among  the  remaining  22  cases  subjected  to  various  other 
methods  (nitrate  of  soda,  quinine,  colchicum,  digitalis)  the  heart 
was  implicated  four  times.  These  figures  are  enough  to  stimu- 
late us  to  further  inquiry  ;  for  if  we  prevent  cardiac  mischief  we 
all  but  abolish  the  immediate  risk  to  life,  and  minimize  yet 
more  effectually  the  ulterior  danger  of  permanent  organic  dis- 
ease. The  fact  already  alluded  to — that  patients  under  twenty- 
five  are  peculiarly  liable  to  cardiac  complications — must  of 
course  be  allowed  for  in  any  future  comparisons  between  the 
results  attained  under  different  methods  of  treatment. 

Whether  the  beneficial  effects  of  alkalies  be  really  due  to 
their  neutralizing  an  excess  of  acid  in  the  system  must  of  course 
continue  doubtful  so  long  as  the  very  existence  of  such  excess 
of  acid  is  a  mere  hypothesis.  Even  were  its  existence  proved, 
the  nature  of  its  connection  with  the  heart-mischief  would 
remain  to  be  determined.  We  might  continue  to  suppose  that 
the  introduction  of  the  carbonates  or  vegetable  salts  of  the  alka- 
lies in  large  quantities  might  lessen  the  tendency  of  the  blood  to 
coagulate,  and  thereby  lessen  the  chance  of  fibrin  being  depos- 
ited on  the  valves.  It  is  interesting  to  note  that  inhalations  of 
carbonate  of  soda  have  been  employed  with  excellent  effect  by 
Gerhardt^  in  recent  endocarditis. 

Since  no  effect  can  be  expected  from  alkalies  unless  they  are 
given  in  very  large  doses,  we  must  choose  sodic  salts  in  prefer- 
ence to  the  corresponding  potassium  or  ammonium  compounds. 
The  former  base  is,  in  itself,  indifferent ;  the  latter  may  do  harm 
-  to  the  heart  and  the  nerve-centres.  '  Sodic  salts  are  preferable  to 
magnesia  likewise ;  the  latter  was  much  employed  by  Schoenlein, 
and  rnay  of  course  be  occasionally  resorted  to  by  ourselves  when 
there  is  obstinate  constipation.  The  best  plan  is  to  give  from  five 
to  ten  drachms  a  day  of  the  bicarbonate,  acetate,  tartrate,  or 
citrate  of  soda  in  sugared  water,  until  the  urine  becomes  neutral 
or  feebly  alkaline,  as  it  usually  does  on  the  second  or  third  day 


'  Lehrbuch  der  Kinderkrankb.  1874.  -  p.  237. 
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after  the  treatment  lias  been  begun,  increasing  simultaneously  in 
amount.  The  daily  dose  should  then  be  reduced,  and  only 
increased  whenever  the  urine  shows  a  tendency  to  become  acid. 
This  plan  is  followed  by  no  ill  effects  ;  sometimes  there  may  b(i 
a  little  diarrhoea,  but  this  always  subsides  when  the  dose  is 
lessened,  and  may  always  be  prevented  by  adding  a  few  drops 
of  laudanum  to  it.  It  is  possible  that  the  remedial  effect  might 
be  attained  more  speedily  by  employing  Gerhard t's  inhalations 
of  carbonate  of  soda;  but  on  this  point  I  cannot  speak  from 
experience.  I  am  equally  unfamiliar  with  the  use  of  the  carbon- 
ate of  lithia,  and  the  compounds  of  this  metal  with  the  vegetable 
acids ;  they  may  fairly  be  credited  with  properties  similar  to 
those  of  the  corresponding  salts  of  potash  and  soda. 

This  is  the  place  for  saying  something  about  trimetliylamine  ^ 
(of ten  confounded  with  its  isomev^  prop ylairiine).  Its  powerful  I 
basic  properties  connect  it  with  the  alkalies,  even  though  it  may  / 
differ  from  them  in  its  physiological  action.  Awenarius,'  who 
was  the  first  to  give  it  in  rheumarthritis  and  the  other  forms 
of  rheumatic  disease,  ascribes  to  it  a  singular  power  in  remov- 
ing pain  and  swelling  from  the  joints.  He  orders  twenty-four 
drops  of  the  remedy  in  six  ounces  of  water,  sweetened  and 
flavored  with  peppermint,  a  tablespoonful  of  the  mixture  to  be 
taken  every  two  hours.  He  believes  himself  to  have  frequently 
seen  all  the  symptoms  of  the  disease  vanish  after  twelve  doses 
had  been  taken.  Yon  Bursy,'  in  Mitau,  found  the  remedy  very 
effective  for  a  time  ;  but  it  seemed,  afterwards,  to  lose  its  efficacy. 
Lebert  found  it  useless.  Recently,  however.  Coze'  and  others, 
especially  Bujardiii-Beaumetz,*  have  again  referred  to  it  in  glow- 
ing terms,  on  the  ground  of  a  fairly  extensive  series  of  observa- 
tions, as  capable  of  quickly  controlling  the  pain  and  fever,— and 
of  subsequently  removing  the  articular  swelling  also.  They 
found  the  secretion  of  urea  lessened  during  its  administration. 
The  data  at  our  disposal  are  still,  however,  quite  inadequate  to 


'  Modiz.  Zeitung  Russlands,  1858,  No.  6. 
2  Ibid.,  1859,  No.  29. 
Fill  'rjier- Lagrange^  Essaia  thirapeutiques  sur  la  triraetliylamine.  Strasbourg, 

1871. 

*  Union  Medicale,  1873,  6  and  7.    Gazette  hebdomad.  1873,  No.  13,  seqq. 
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allow  of  our  forming  a  conclusive  judgment  as  to  the  value  either 
of  the  uncombined  trimetliylamine,  or  of  its  hydrochlorate,  which 
has  been  preferred  on  account  of  its  greater  purity. 

As  regards  the  action  of  colcliicum,  the  evidence  is  very 
contradictory.  While  some  regard  it  as  the  one  specific  and 
infallible  "antirheumatic,"  and  even  employ  it  as  a  means  of 
determining  whether  a  particular  disease  be  "rheumatic"  or 
not  (Eisenmann),  others  reject  it  as  absolutely  useless.  Even 
the  chatupions  of  the  remedy,  however,  are  not  agreed  upon  its 
mode  of  action  :  whether  it  be  curative  in  purgative  doses  only,  or 
whether  its  irritant  effect  on  the  bowels  should  not  rather  be 
avoided;  whether  it  be  more  efficacious  in  acute  cases,  when 
the  fever  is  at  its  height,  or  in  chronic  cases  unattended  by 
fever.  Impartial  observation  fails  to  confirm  any  of  the  strik- 
ing results  that  used  to  be  recorded,  whatever  be  the  prepara- 
tion employed  (tincture,  wine,  or  extract  of  the  seeds).  Even 
the  opiated  tincture  of  colchicum  (six  parts  of  tincture  of  colchi- 
cum  to  one  of  laudanum,  eighteen  to  twenty  or  more  drops  to  be 
taken  three  or  four  times  a  day),  recommended  by  Eisenmann 
for  all  the  divers  forms  of  "  nervous  and  vascular  rheuma,"  often 
fails  completely — at  any  rate,  in  acute  polyarthritis,  when  the 
malady  is  at  its  height, — or  acts  very  slowly,  perhaps  no  better 
than  the  opiate  would  act  by  itself.  But  we  must  not  rush  into 
the  opposite  extreme  of  denying  all  virtue  to  colchicum.  A 
considerable  number  of  cases  have  been  put  on  record  in  which 
the  disease  has  been  checked  after  several  days'  use  of  the 
remedy.  It  may  be  that  the  differences  in  its  action  depend 
upon  the  employment  of  different  preparations.  Colchicin,  cer- 
tainly the  most  active  constituent  of  the  plant,  should  therefore 
be  employed  when  possible.  Skoda '  speaks  highly  of  its  bene- 
ficial influence  upon  the  inflammatory  changes  in  the  joints  ;  he 
prescribes  one  grain  of  colchicin  in  from  two  to  three  drachms  of 
water,  with  a  few  drops  of  rectified  spirit  to  assist  in  dissolving 
it ;  five  drops  of  this  solution  are  to  be  taken  twice  or  three 
times  a  day,  until  (usually  in  two  or  three  days)  active  purging 
sets  in  and  the  pains  abate. 


>  Wien.  Media.  Presse,  18G6,  No.  G. 
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Aconite  and  mr atria  have  repeatedly  been  substituted  for 
colchicum,  but  they  have  never  met  witli  much  favor.  Tlieir 
influence  on  the  intlamniation  and  pain  in  tlie  joints  is  not  to  be 
depended  on  ;  tlieir  antip}' retic  action,  on  the  other  hand  (espe- 
cially that  of  veratria),  is  unquestionable ;  but  as  the  fever  in 
rlieumarthritis  does  not  often  rise  to  a  dangerous  height,  and 
when  it  does,  may  be  combated  by  means  that  are  at  once  more 
elfectual  and  less  dangerous,  the  employment  of  aconite  and 
veratria  offers  no  special  advantages. 

Finally,  we  must  consider — among  specific  remedies — the 
blister  treatment  advocated  by  Legroux,  Dechilly,  and  above  all, 
by  Davies.  The  last-named  author  directs  us  to  surround  every 
one  of  the  affected  joints  with  a  strip  of  blistering  plaster,  and 
promises  that  within  twenty-four  hours,  as  soon  as  the  blisters 
have  risen  and  their  contents  have  been  evacuated,  the  good 
effects  will  be  manifest,  the  pain  and  fever  will  subside,  and  the 
urine  will  be  neutral  or  even  alkaline.  The  duration  of  the  dis- 
ease, as  a  whole,  is  said  to  be  shortened,  cardiac  complications 
are  prevented,  or  actually  removed  when  they  already  exist. 
Davies  explains  these  results  by  supposing  the  blistering  to 
eliminate  a  mater ies  morhi — possibly  lactic  acid — from  the  sys- 
tem. Other  observers  are  by  no  means  agreed  on  the  subject.  I 
have  myself  repeatedly  seen  the  blister-treatment  carried  out  in 
the  wards  of  the  Berlin  Charite, — without  any  result  beyond  a 
slight — and  often  only  temporary— diminution  of  the  articular 
swelling,  and  a  transient  fall  of  temperature  resembling  that  pro- 
duced both  in  sick  and  healthy  persons  by  extensive  irritation  of 
the  skin.  I  never  saw  the  blistering  cause  any  change  in  the 
state  of  the  urine,  and  the  other  effects  were  not  more  brilliant 
than  those  produced  by  other  modes  of  treatment.  Again,  the 
simultaneous  application  of  a  number  of  blisters  is  not  without 
its  drawbacks ;  strangury  is  no  very  uncommon  result  of  the 
absorption  of  cantharidin,  and  the  urinary  irritation  may  even 
be  intense  enough  to  culminate  in  a  fibrinous  inflammation; 
weakly  and  sensitive  patients,  moreover,  complain  bitterly  of  the' 
burning  pain  caused  by  the  blister  at  its  point  of  application. 
We  may  add  that  Davies  himself  regards  the  administration  of 
alkalies  as  a  desirable  addition  to  his  blister-treatment ;  and 

VOL.  XVI. -5 


66      SENATOR. — DISEASES  OF  THE  LOCOMOTIVE  APPARATUS. 

some  part  of  the  effect,  so  far  at  least  as  the  reaction  of  the  urine 
is  concerned,  and  the  rarity  of  cardiac  complications,  may  pos- 
sibly be  due  to  the  former  element. 

What  is  the  conclusion  to  be  drawn  from  a  consideration  of 
all  the  above  facts  ?  That  no  one  plan  of  treatment  is  capable  of 
arresting  rheumarthritis ;  that  none  among  tliem  has  been  cer- 
tainly proved  even  to  exert  an  influence  on  the  chief  symptom  of 
the  disease,  viz.,  the  joint  affection.  The  most  that  we  can  say 
is  that  certain  remedies  tend  to  shorten  the  malady  and  to  lessen 
the  tendency  to  cardiac  complications.  Now,  as  the  danger  to 
life  is,  in  most  cases,  solely  dependent  on  this  tendency,  it  is 
clear  that  to  diminish  it  must  always  be  a  main  object  of  our 
endeavors,  and  one  to  which  almost  all  other  indications  must 
give  place.  Hence,  I  recommend  the  methodical  administration 
of  alkalies  in  every  case  ;  their  efficacy  in  averting  heart-disease 
has  been  repeatedly  shown  ;  they  give  rise  to  no  collateral  effects 
of  an  injurious  kind,  and  they  are  compatible  with  other  reme- 
dies and  modes  of  treatment  regarded  as  specific.  In  young 
patients  especially,  and  while  the  fever  persists,  alkalies  in  the 
largest  possible  doses  should  be  energetically  employed.  At  a 
more  advanced  time  of  life,  they  may  be  omitted  with  less 
danger,  and  replaced  by  alkaline  beverages,  soda  and  seltzer 
water,  and  the  methodical  administration  of  lemon- juice,  which 
seems  often  to  shorten  the  duration  of  the  disease, 

In  this,  as  in  every  other  malady  which  may  run  a  favorable 
course  without  medical  interference,  it  is  the  first  duty  of  the 
physician  to  ward  off  disturbing  influences ;  and,  secondly,  to 
combat  such  symptoms  as  are  especially  disturbing  or  danger- 
ous. Even  in  the  mildest  cases,  the  patient  should  be  kept  in  bed 
and  in  as  easy  a  position  as  possible ;  the  temperature  of  his 
room  should  be  moderate,  his  coverings  light,— since  heavy 
blankets  are  painful  to  the  inflamed  joints  and  increase  the  sweat- 
ing unnecessarily.  For  this  reason,  and  also  to  spare  the  patient 
every  painf  nl  movement,  it  is  important,  when  the  case  is  at  all 
severe,  to  substitute  a  mattress  or  a  water-bed  filled  with  tepid 
water  for  the  usual  feather-bed,  which  requires  to  be  made  too 
frequently.  The  patient's  diet  need  not  be  so  much  restricted 
as  in  other  highly  febrile  disorders;  it  is  enough  to  prohibit 
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heavy  fiataleiit  food,  and  in  otlier  respects  to  consult  tlie  pa- 
tient's own  appetite.  To  relieve  thirst,  I  recommend  the  alkaline 
waters  already  alluded  to,  instead  of  the  acidulous  drinks  and 
hmionades  usually  given.  Patients  in  the  habit  of  taking  stimu- 
lants should  not  be  entirely  deprived  of  them.  As  regards  special 
.  symptoms,  the  fever  does  not  usually  require  interference  ;  it  is 
only  in  those  rare  and  ill-omened  cases  in  which  the  temperature 
runs  up  to  a  dangerous  height,  that  we  must  strive  at  any  cost 
to  lower  it.  We  have  recourse  for  this  purpose  to  cold  baths 
repeated  every  few  hours,  and  especially  to  cold  alfusion  ;  these 
measures,  it  is  true,  only  reduce  the  temperature  for  a  time,  and 
alleviate  the  brain  symptoms ;  occasionally,  however,  they  have 
been  known  to  overcome  the  danger  altogether.  Large  doses  of 
quinine,  given  by  the  mouth,  or  subcutaneously  (the  amorphous 
hydrochlorate  is  preferable  to  all  other  preparations  of  the  alka- 
loid), may  be  used  to  supplement  the  action  of  the  baths,  when 
there  is  time  for  them  to  operate.  The  alarming  signs  of  collapse 
which  are  usually  present  call  for  the  administration  of  power- 
ful stimulants,  especially  of  such  as  can  rouse  the  action  of  the 
heart,  viz.,  camphor,  musk,  strong  wines,  brandy,  etc.  In  less 
urgent  cases,  unaccompanied  by  severe  brain  symptoms,  where 
acute  inflammation  of  the  joints  coexists  wdtli  an  evening  tem- 
perature above  39°  C.  (102.2°  F.)  or  39.6°  C.  (103.1°  F.),  quinine, 
in  doses  of  from  fifteen  to  thirty  grains,  given  towards  evening,  is 
sufficient  of  itself  to  moderate  the  violence  of  the  disease.  Other 
specific  virtues  which  used  formerly  to  be  attributed  to  quinine 
are  purely  imaginary  ;  when  given  in  large  doses,  it  may  cause 
slight  stupefaction  and  a  sort  of' narcosis.  In  vigorous  indivi- 
duals, when  the  heart's  action  is  so  greatly  excited  as  to  lead  to 
the  suspicion  of  a  threatening  endocarditis,  digitalis  in  large 
doses  may  be  advantageously  prescribed. 

The  attention  of  the  physician  Is  largely  claimed  by  the 
articular  inflammation  audits  attendant  pain.  Some  relief  may 
be  afforded  by  raising  the  affected  limb  and  putting  it  in  such  a 
position  as  to  reduce  the  afflux  of  blood,  and  to  relax  the 
tendons  and  ligaments  to  their  utmost.  As  regards  other  local 
measures,  the  utmost  difference  of  opinion  prevails.  The  joint- 
affection  is  looked  at  by  many  authorities  in  the  light  of  a  noli 
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me  tangere;  tliey  try  to  shield  it  from  all  contact,  even  from  tlie 
air,  for  fear  of  evil  consequences,  such  as  driving  in  the  inllam- 
mation  upon  internal  organs.  Hence  the  custom,  prevalent  to 
this  day,  of  wrapping  the  inflamed  joints  in  cotton-wool,  dry  or 
greased,  in  flannel,  oiled  silk,  etc.,  and  avoiding  all  interference, 
except  lubrication  of  the  joints  with  oily  matters,  while  guarding 
them  carefully  against  cold  and  damp.  Now,  these  warm  cover- 
ings are  not  only  useless,  they  actually  tend  to  aggravate  the 
feeling  of  heat  and  other  inflammatory  symptoms.  The  fear  of 
causing  disease  of  internal  organs  by  vigorous  attempts  to  reduce 
the  local  inflammation,  is  certainly  exaggerated.  Cold,  in  the 
form  of  wet  compresses,  and,  still  better,  of  ice-bags  (Strome3'er, 
Esmarch  \  is  not  only  harmless,  but  has  repeatedly  been  proved 
to  be  beneficial  in  lessening  the  duration  of  the  inflammatory 
.process  in  the  joint ;  nay,  even  the  energetic  employment  of 
hydropathy  has  been  followed  by  good  results."  We  are  still  in 
.want  of  more  extensive  information  concerning  the  effects  of  ice 
. — preferred  by  Esmarch  to  cold-water  compresses,  because  the 
latter  soon  become  warm  and  have  to  be  changed,  exposing  the 
patient  to  the  risk  of  a  chill.  Other  antiphlogistic  measures, 
such  as  local  blood-letting  by  leeches,  mercurial  inunction,  etc., 
may  for  the  most  part  be  dispensed  with ;  they  cannot  do  much 
good,  while  their  extension  to  a  number  of  joints  is  not  unlikely 
to  be  injurious.  They  are  the  less  needful,  as  the  swelling  of 
any  particular  joint  usually  subsides  of  itself  in  a  few  days. 

We  have  still  to  consider  a  series  of  more  or  less  effectual, 
and  wholly  innocent,  remedies  for  the  relief  of  pain  and  of  the 
joint-affection  in  its  entirety.  Their  employment  must  be  regu- 
lated by  the  severity  of  the  symptoms,  by  the  circumstances 
peculiar  to  each  case,  and  by  external  conditions.  Injections  of 
carbolic  acid  (one  Pravaz  syringe  filled  with  a  one  per  cent, 
watery  solution)  under  the  skin  covering  the  affected  joints,  as 
recommended  by  Kunze,'  are  at  once  convenient  and  safe.  I  have 
myself  employed  them  in  two  cases,  and  was  struck  with  the 
very  rapid  way  in  which  they  relieved  the  pain.    Their  action  is 

'  Verhandlung  d.  Berlin,  med.  Gesellscliaf  fc.    Sitzung  v.  29  Marz,  1871. 

2  S.  Bomaing,  Wiener  med.  Presse,  1868,  No.  38. 

3  Deutsche  Zeitschrift  f.  pract.  Medizin,  1874,  No.  11. 
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far  more  certain  than  that  of  ethylene  cinoride  (Dutch  liquid)  or 
of  ether  (the  former  recommended  by  Wunderlich,  the  latter  by 
Niemeyer)  rubbed  into  the  affected  joints,  or  even  of  the  narcotic 
unguents  which  used  formerly  to  be  prescribed.  Painting 
the  joint  with  carbolic  oil  (one  part  of  the  acid  in  fifteen  of 
linseed  oil),  as  recommended  by  Hruschka  and  Betz,  is  worth 
a  trial,  though  it  is  certainly  inferior  to  hypodermic  injection. 
Fixation  of  the  affected  joints  by  starch  or  plaster-of -Paris 
bandages  has  recently  been  proved  to  be  of  great  use.  This 
method  was  originally  suggested  by  Varlez,^  Forget,'  Seutin, 
and  Gottschalk  •  it  has  recently  been  advocated  afresh  by  Con- 
cato,  Heubner,^  and  Oehme.  The  last-named  author  has  shown 
by  comparative  trials  that  the  duration  of  the  articular  affection 
and  the  attendant  fever,  as  well  as  that  of  the  disease  as  a  whole, 
may  be  shortened ;  further,  that  the  fixation  of  an  inflamed 
joint  actually  exerts  a  beneficial  influence  of  a  preventive  kind 
on  neighboring  joints.  Inasmuch,  however,  as  the  method  in 
question,  with  all  its  advantages,  is  rather  hard  to  carry  out,  its 
adoption  must  be  limited  to  such  cases  as  have  failed  to  obtain 
relief  from  measures  of  a  simpler  kind. 

The  sleeplessness  usually  depends  upon  the  pain  in  the 
joints,  and  the  two  symptoms  disappear  together.  When  our 
treatment  of  the  joints  fails  in  procuring  sleep,  a  hypodermic 
injection  of  morphia  or  a  sleeping-draught  may  be  given  at 
night  (morphia,  opium,  chloral  hydrate,  bromide  of  potassium). 
I  have  found  morphia  with  chloral  hydrate  (muriate  of  morphia, 
one  grain ;  chloral,  eight  scruples ;  water,  syrup,  of  each  one 
and  a  half  fluid  ounces — one  or  two  tablespoonfuls  to  be  taken 
at  bedtime)  very  effectual  in  cases  of  rheum  arthritis.  I  make  it 
a  rule  never  to  give  Dover's  powder;  its  diaphoretic  action  is 
undesirable. 

To  relieve  the  excessive  sweating,  sponging  with  vinegar  and 
water  used  at  one  time  to  be  recommended.  When  the  "acid" 
theory  came  up,  an  extremely  dilute  solution  of  potash  was  em- 


'  Arch,  gcnerales.  XIV.  1827. 

*  Bulletin  gon.  de  Thi-rapeutique,  1848,  Juin. 

^Archiv  der  Heilkunde,  1871,  XII.,  341. 
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ployed  instead;  the  latter,  however,  is  not  primarily  intended 
for  the  relief  of  the  i^erspiration ;  it  is  effectual  when  cold,  but 
then  it  exposes  the  patient  to  the  risk  of  being  chilled.  Hence, 
the  administration  of  acetate  of  lead  (Ph.  Munk)  or  of  atropia 
(Fraentzel)  should  be  preferred.^  I  have  seen  good  results  from 
the  latter  alkaloid  given  in  doses  of  from  one- sixtieth  to  one- 
thirtieth  of  a  grain  ]per  diem ;  it  is  wiser  to  administer  it  every 
other  day,  or  even  at  longer  intervals,  as  it  soon  loses  its  jjower 
when  continuously  employed. 

The  treatment  of  rheumarthritis,  apart  from  the  regime  and 
dietetic  rules  prescribed  above,  may  be  briefly  summarized  as 
follows :  In  every  case,  so  long  as  there  is  fever,  the  patient 
should  take  the  bicarbonate  or  some  vegetable  salt  of  soda  in 
the  doses  indicated  above;  with  this  we  may  by  all  means 
combine  colchicin  or  tincture  of  colchicum,  if  we  believe  this 
remedy  to  possess  a  specific  action  ;  tincture  of  opium  may  also 
be  added  if  the  state  of  the  bowels  appear  to  require  it.  In 
mild  cases,  when  the  tenderness  and  swelling  are  inconsiderable, 
the  joints  should  be  covered  witli  a  light  linen  sheet,  and  sup- 
ported on  a  leather  cushion  or  stuffed  pillow,  or  else  immovably 
fixed  in  a  suitable  position  on  a  light  splint  made  of  paste- 
board or  thin  wood.  When  the  pain  is  more  severe,  we  may 
try  the  effect  of  carbolic  acid  rubbed  into,  or,  still  better, 
injected  under  the  skin  covering  the  most  acutely  inflamed 
joints.  If  there  be  much  restlessness,  the  mixture  of  morphia 
and  chloral  may  be  given  at  night.  Should  these  measures 
prove  insufficient,  I  recommend  the  application  of  ice-bags,  as 
practised  by  Stromeyer  and  Esmarch,  when  the  inflammatory 
symptoms  are  very  violent ;  should  they  be  alarming  or  disa- 
greeable to  the  patient,  we  may  try  to  support  the  joints  by 
more  solid  apparatus  of  pasteboard  or  plaster-of-Paris.  Trime- 
thylamine  may  also  be  allowed  a  trial  in  such  cases.  When 
the  intervertebral  joints  are  implicated  and  there  is  much  pain 
in  the  muscles  of  the  back  (a  region  to  which  the  above  meas- 
ures are  inapplicable),  we  may  find  ourselves  obliged  to  resort 


'  Centralblatt  f .  d.  medic.  Wissensch.  1866.  p.  545,  Also  Virchow's  Archiv,  LVIIL 
120. 
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to  local  blood-letting  by  leeches  or  cupping,  and — with  an  espe- 
cial view  to  the  alleviation  of  the  patient's  agony— to  the  sub- 
cutaneous injection  of  morphia. 

Particular  symptoms,-  when  very  prominent,  such  as  fever, 
collapse,  sweating,  must  be  combated  by  the  special  measures 
described  above.  Occasional  paroxysms  of  dyspnoea  and  palpi- 
tation commonly  yield  to  a  mustard  poultice  over  the  praecordia, 
in  conjunction  with  nervine  stimulants  (tincture  of  valerian,  from 
fifteen  to  twenty  drops  every  fifteen  or  thirty  minutes). 

When  the  inliammation  is  slow  to  abandon  a  particular  joint, 
the  latter  remaining  swollen  after  the  fever  has  completely  sub- 
sided, we  may  endeavor  to  promote  absorption  by  leeching  and 
mercurial  inunctions,  by  blisters,  by  external  applications  of 
iodine  (either  in  the  form  of  an  ointment  or  in  that  of  the  tinc- 
ture), or  by  warm  poultices  or  wet  compresses,  regulating  our 
choice  by  the  stage  of  the  inflammatory  process.  In  such  cases 
the  internal  administration  of  iodide  of  potassium,  with  which 
many  physicians  combine  colchicum,  is  likewise  indicated. 

Such  brain  symptoms  as  are  not  ushered  in  by  a  rapid  eleva- 
tion of  temperature  need  no  special  treatment  while  the  disease 
is  at  its  height ;  should  the  restlessness  and  excitement  be  very 
great,  a  large  dose  of  chloral  and  morphia  may  be  given. 

Complications  and  sequelae  must  be  treated  on  the  principles 
peculiar  to  the  affected  organ.  To  guard  against  the  occurrence 
of  chronic  rheumatic  arthritis  (the  so-called  "chronic  articular 
rheumatism")  the  convalescent  must  be  warned  against  over- 
exerting those  joints  which  were  inflamed,  and  exposing  himself 
to  cold  and  damp.  To  prevent  a  fresh  attack,  the  patient  must 
_  be  urged  to  adopt  the  preventive  measures  which  have  already 
been  enumerated. 

Appendix. 

Gonorrhoeal  Arthritis  (Arthromeningitis  gonorrhoica). 

Literaturf:.— W.  Musgvave,  de  Arthritide  anomala.  Oxford.  1707.  Cap.  ll.—Sioe- 
diaur,  von  dcr  Lustseuche.  Berlin.  1803.  I. — Holscher,  Hannoversclic  Annaleu, 
1844.  IV.  and  Schmidt's  Jahrb.  XLV.  S.  i7.—Potai7i,  Schmidt's  Jahrb.  LXX.  S. 
320.— Brandes,  Archives  g6a6r.  1854.  II,  SeiJtember. — Hollet,  Annuairc  de  la 
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syphilis.  1858.  p.  2.  Schmidt's  Jahrb.  CIV.  S.  175.— Olioli,  Ann.  universali,  1858 ; 
Schmidt's  Jahrb.  CIV.  8.  -ilo.  —  Oppoksr,  Allgem.  Wien.  med.  Ztung.  1859.  2. 
—Dimca/fe,  Schmidt's  Jahrb.  CXVIII.  S.  4:Q.—Elliotson,  \h\(}L(in\.—8i(jmuml, 
Wieu.  med.  Ztung.  1858.  No.  'd^.—PMr,  Union  m^d.  1866.  No.  Ul.—Poiirnier, 
ibidam,  No.  145.  Discussion  des  soc.  mSd.  des  hopitaux. — Oreenough,  Boston 
med.  and  surg.  journal,  1867,  December.  Jahresber.  von  Virchow  und  Hirsch. 
1867.  II. —  Voelker,  de  Tarthrite  bl6norrhagique.  Paris.  1868. — Nunn,  Lancet, 
1871.  II.  No.  2Q.~Bond,  ibidem,  1873.  I.  No.  11.  See  also  special  treatises  on 
venereal  diseases. 

Etiology. 

During  an  attack  of  gonorrhoea  an  articular  inflammation 
occasionally  sets  in,  which,  owing  to  its  similaritj^  to  rheumatic 
affections  of  the  joints,  is  also  known  as  gonorrhoeal  or  urethral 
rheumatism  ( Tripper giclit — gonorrhoeal  gout). 

The  disease  is  much  more  common  in  the  male  than  in  the 
female  sex,  and  has  been  almost  exclusively  observed,  for 
obvious  reasons,  between  the  age  of  puberty  and  that  of  forty 
or  fifty.  Cold,  damp,  and  atmospheric  causes  generally  exert 
no  influence  on  its  production.  Persons  attacked  by  gonorrhoeal 
arthritis  are  mostly  free  from  any  history  of  previous  rheumatic 
affections  of  the  Joints.  The  disease  almost  always  makes  its 
appearance  at  a  relatively  late  stage  of  the  gonorrhoea — when 
this  has  lasted  for  at  least  one  week,  or  when  there  is  a  persis- 
tent gleet}^  discharge.  It  is  not  uncommon  to  see  the  same 
person  attacked  again  and  again,  every  time  he  contracts  a 
gonorrhoea. 

The  connection  of  this  form  of  arthritis  with  the  urethral 
inflammation  used  formerly  to  be  explained  by  supposing  the 
gonorrhoeal  virus  to  undergo  a  sort  of  metastasis.  Nowadays, 
we  either  assume  an  infective  process  to  set  out  from  the  dis- 
eased mucous  surface,  or  we  regard  tlie  joint-affection  as  a  reflex 
phenomenon ;  the  latter  view  receiving  support  from  recorded 
cases  in  which  articular  inflammation  has  been  seen  to  follow 
other  varieties  of  urethral  irritation  {e.  g.,  catheterism).  But 
such  cases  are  extremely  rare ;  the  true  nature  of  the  articular 
inflammation  is  sometimes  open  to  question,  at  other  times  of 
an  unquestionably  pysemic  character.    Moreover,  were  the  reflex 
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hypothesis  correct,  gonorrhceal  arthritis  should  occur  by  prefer- 
ence in  the  recent  and  painful  stages  of  urethritis.  Finally,  the 
very  possibility  of  inflammation  being  set  up  by  reflex  irritation 
is,  as  a  general  proposition,  far  from  establislied.  Tlie  most 
probable  view  is  that  the  inflammatory  irritation  is  gradually 
propagated  from  the  urethra  to  the  sacral  plexus  and  the  spinal 
cord,  where  it  affects  trophic  nerve-flbres.  Gonorrhoeal  arthritis 
would  thus  be  assimilated  to  those  articular  disorders  which 
occur  in  many  diseases  of  the  spinal  marrow,  and  possibly  to 
many  cases  of  arthritis  deformans  likewise  (cf.  the  chapter  on 
this  disease).  On  this  view,  indeed,  the  presence  of  the  speciflc 
gonorrhoeal  virus  would  not  be  necessary ;  but  as  this  virus  is 
the  most  common  cause  of  urethral  inflammation,  and  as  it  may 
possibly  be  endowed  with  a  greater  power  of  propagating  the 
inflammatory  process  than  is  possessed  by  other  irritants,  we 
may  account  for  the  fact  that  the  form  of  arthritis  now  in  ques- 
tion is  usually  associated  with  the  specific  form  of  urethritis. 

The  comparative  rarity  of  the  disease  in  women  may  pos- 
sibly be  due  to  the  circumstance  that  their  vaginal  and  urethral 
mucous  membranes  (either  of  which  may  be  affected  by  gonor- 
rhoeal inflammation)  are  thicker  and  more  tough  than  the  lining 
of  the  male  urethra. 

Symptoms. 

The  inflammation  is  commonly  situated  in  one  knee-joint ;  it 
is  less  usual  to  find  both  affected.  The  left  knee  seems  to  be 
more  often  attacked  than  the  right  one  ;  out  of  five  cases  under 
my  own  observation,  the  left  knee  alone  was  attacked  in  four, 
both  knees  together  in  the  fifth.  It  is  very  unusual  to  find  the 
ankle-joints  implicated  likewise  ;  the  temporo-maxillary  joint  is 
said  to  have  been  affected  in  some  cases.  But  there  can  be  no 
question  that  many  cases,  in  which  several  joints  became  suc- 
cessively inflamed  during  an  attack  of  gonorrhoea,  were  simply 
cases  of  rheumarthritis  accidentally  associated  with  the  urethral 
malady.  This  explanation  of  the  facts  is  corroborated  by  a 
consideration  of  the  attendant  phenomena  in  each  case. 

The  inflammation  usually  runs  a  subacute  course  and  causes 
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an  abundant  serous  or  sero-fibrinous  exudation,  wliicli  does  not 
appear  to  differ  in  any  respect  from  other  inliammatory  effusions 
into  the  joints,  tliough  Mehu  found  it  (in  a  single  case)  to  contain 
mucin,  an  ingredient  said  to  be  absent  from  the  articular  contents 
in  rheuniartliritis.  In  harmony  with  the  subacute  course  of  the 
disease,  the  pain  is  much  less  severe,  the  heat  and  redness  of 
the  skin  much  less  marked,  than  in  acute  polyarthritis.  Fever 
is  only  present  at  the  outset,  and  is  never  severe ;  on  the  other 
hand,  the  knee  is  usually  much  swollen,  and  lluctuation  is  dis- 
tinct. The  abundant  sweating,  the  inflammation  of  serous  mem- 
branes, and  especially  of  the  heart,  which  are  so  characteristic  of 
rheumarthritis,  are  not  observed  in  the  gonorrhoeal  affection  of 
the  joints.  Moreover,  the  articular  inflammation  shows  no 
tendency  to  shift  its  position  or  to  disappear  suddenlj^;  on  the 
contrary,  it  usually  drags  on  for  several  weeks  ;  months  may 
even  elapse  before  the  exudation  is  entirely  absorbed.  The  risk 
of  its  passing  into  chronic  dropsy  of  the  joint  is  much  greater 
than  in  rheumarthritis.  Otherwise,  gonorrhoeal  arthritis  is  unat- 
tended by  danger. 

The  statements  made  by  older  authors,  to  the  effect  that  the 
joint-affection  might  disappear  simultaneously  with  an  exacerba- 
tion of  the  urethral  discharge,  are  based  either  upon  a  fallacy  of 
observation  or  upon  an  accidental  coincidence.  The  same  is  true 
of  the  belief  that  the  articular  inflammation  is  caused  or  preceded 
b}^  a  "retrocession"  of  the  discharge.  The  absence  of  the  char- 
acteristic symptoms  of  rheumarthritis,  the  localization  of  the 
disease  in  the  knee-joint,  and  its  more  sluggish  course,  are  suffi- 
cient of  themselves  to  make  us  suspect  the  presence  of  a  gon- 
orrhoea, which  ought  always  to  be  inquired  for  in  such  cases. 
Should  the  existence  of  a  discharge  be  ascertained,  and  no  other 
cause  be  found,  the  inflammation  must  be  regarded  as  gonor- 
rhoeal. 

Treatment. 

This  is  purely  local,  and  should  be  directed  as  soon  as  pos- 
sible to  the  removal  of  effusion.  It  is  indispensable  in  all  cases 
that  the  patient  should  keep  the  affected  limb  or  limbs  at  rest, 
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and,  if  possible?,  somewhat  raised.  The  inlianiinatory  symptoms 
must  then  be  combated,  in  proportion  to  their  intensity,  by  local 
bleeding,  cold,  inunction  of  mercurial  or  iodine  ointment,  paint- 
ino-  with  tincture  of  iodine,  blisters,  and,  when  absorption  is 
delayed,  by  the  early  application  of  pressure. 

An  attempt  may,  at  the  same  time,  be  made  to  cure  the 
urethral  discharge ;  but  it  is  advisable  to  avoid  the  use  of  irri- 
tating and  painful  injections,  as  they  may  contribute  to  the 
extension  of  the  inflammatory  irritation. 

II. — Arthritis  Rheumatica  Chronica. 

(Chronic  Rheumatic  Arthritis.) 

LiTERATUUE. — Consult  the  works  referred  to  under  the  remarks  on  Rheumatic  Affec- 
tions in  General,  Acute  Polyarthritis,  and  Arthritis  Deformans. 

Etiology. 

Chronic  rheumatic  arthritis  (chronic  articular  rheumatism, 
polyarthritis  synovialis  chronica,  [Hueter]  rheumatismus  articu- 
lorum  chronicus,  rheumarthritis  chronica)  is  a  subacute  inflam- 
mation of  one  or  more  joints.  It  sometimes  occurs  as  a  residue 
from  an  attack  of  acute  rheumatic  polyarthritis,  or  some  other 
form  of  acute  articular  inflammation  {e.  g.^  gonorrhceal  arthritis), 
or  it  may,  in  a  small  proportion  of  instances,  originate  indepen- 
dently from  causes  of  a  " rheumatic"  order. 

In  marked  contrast  to  acute  rheumarthritis,  the  present  dis- 
order is  almost  exclusively  confined  to  the  latter  half  of  life.  It 
is  especially  prone  to  occur  in  those  who  have  gone  through 
repeated  attacks  of  rheumarthritis  without  the  supervention  of 
cardiac  or  other  complications  tending  to  a  fatal  issue.  It  is 
most  commonly  localized  in  those  joints,  viz.,  the  knee,  ankle,  and 
the  larger  articulations  of  the  upper  limb,  which  are  usually 
attacked  in  rheumarthritis.  Whatever  hinders  the  complete 
restoration  of  the  joints  during  the  acute  disease — violence  of 
local  inflammation,  unsuitable  regimen,  constitutional  weakness, 
etc.— will  therefore  act  as  a  cause  of  the  chronic  malady.  But 
even  when  recovery  is  complete,  acute  polyarthritis  leaves  a 
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tendency  to  subsequent  disease  in  tlie  affected  .joints  ;  like  any 
Other  organ  whicli  has  once  suffered,  they  become  a  locus  nninoris 
resistentlcB,  peculiarly  sensitive  to  external  influences  of  an  inju- 
rious kind.  Among  such  influences,  the  following  are  pre-emi- 
nent :  prolonged  exposure  (for  weeks  or  months)  to  cold  and  damp 
air  in  bedroom  or  workshop,  laboring  in  the  water  or  in  wet 
places,  etc.  These  influences  are  usually  looked  upon  as  the 
causes  of  the  malady  even  when  this  arises  independent!}^  of 
previous  rheumarthritis  ;  and  not  without  reason,  for  chronic 
rheumatic  arthritis  is  mainly  a  disease  of  the  poor — of  those  who 
are  habitually  exposed  to  such  agencies.  It  is  usually  the  joints 
which  are  immediately  exposed  to  cold  and  damp  that  become 
affected  :  in  maid-servants,  who  stand  barefoot  on  damp  floors, 
the  ankles  ;  in  washerwomen,  the  waists  ;  in  persons  who  expose 
one  side  of  the  body  more  than  the  other  to  damp  and  draughts 
((?.  g.,  persons  whose  bed  stands  against  a  damp  wall),  the  joint- 
aff'ection  is  usually  one-sided,  etc. 

These  facts  all  tend  to  show  that  chronic  rheumatic  arthritis 
is  a  purely  local  disease,  having  nothing  in  common  with  acute 
rheumarthritis  beyond  its  articular  localization,  and  standing  in 
much  the  same  relation  to  it  as  that  in  which  a  chronic  bronchitis 
or  conjunctivitis  stands  towards  measles ;  with  this  difference, 
however,  that  bronchial  and  conjunctival  catarrh  are  far  more 
frequently  independent  of  an  attack  of  measles  than  chronic 
articular  rheumatism  of  previous  rheumarthritis.  Otherwise,  the 
relation  in  the  two  cases  is  the  same.  Just  as  the  pathological 
changes  connected  with  measles  become  localized  in  the  mucous 
lining  of  the  respiratory  organs,  and  leave  increased  liability  to 
disease  behind  them,  so  rheumarthritis  gives  rise  to  mischief  in 
the  joints  and  leaves  behind  it  a  tendency  to  subsequent  attacks 
of  an  independent  order.  Moreover,  the  entire  course  of  chronic 
rheumatic  arthritis,  as  we  shall  presently  see,  stamps  it  as  a 
purely  local  disorder,  confined  to  one  or  several  joints. 

Morbid  Anatomy. 

The  structural  changes  are  those  of  chronic  inflammatory 
irritation,  attended  by  proliferation  and  thickening  of  the  carti- 
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laginous  and  synovial  tissues,  extending  subsequently  to  the 
capsule  of  the  joint  and  the  neighboring  structures,  but  showing 
little  tendency  to  the  formation  of  a  liquid  exudation,  (?spe- 
cially  of  a  purulent  kind.  Owing  to  the  development  of  dense 
cicatricial  tissue,  the  membranous  elements  of  the  articulation 
become  thickened  and  rigid;  they  may  coalesce  v^^ith  the  soft 
parts  lying  over  them  ;  the  villous  processes  in  the  interior  of  the 
joint  become  tough  and  hypertrophied  ;  the  cartilages  are  frayed 
out,  undergo  fatty  change,  and  are  more  or  less  worn  away. 
The  amount  of  fluid  in  the  joint  is  often  very  trifling,  and  con- 
sists of  a  thickish  gruelly  matter  containing  tiss\ie-deb?'is  and 
oil-globules ;  should  the  inflammatory  changes  have  undergone 
exacerbation,  it  may  be  more  abundant  and  of  a  serous  char- 
acter. In  old  and  very  obstinate  cases,  the  disturbances  of 
nutrition  may  extend  to  the  bones  and  the  soft  tissues  surround- 
ing the  joints  ;  the  whole  region  is  greatly  thickened  ;  abnormal 
adhesions  may  form  and  more  or  less  complete  ankylosis  may 
result.  In  some  few  cases  the  morbid  changes  that  are  charac- 
teristic of  arthritis  deformans  may  be  developed,  such  cases 
forming  a  connecting  link  between  the  two  diseases. 

Bym,'ptoins  and  Course. 

The  symptoms  are  all  derived  from  the  condition  of  the  joints 
and  the  troubles  to  which  this  gives  rise.  One  or  more  joints 
are  almost  continually  tender ;  from  time  to  time  they  become 
the  seat  of  more  acute  pain,  which  comes  on  either  spontaneously 
or  in  consequence  of  pressure  and  movement,  and  which  usually 
radiates  beyond  the  joint  into  the  soft  parts  of  the  extremities. 
The  pains  are  generally  most  acute  during  cold  and  wet  weather ; 
indeed,  cold  in  any  form  seems  to  aggravate  them,  while  heat, 
especially  dry  heat,  gives  relief.  The  joint  is  more  or  less 
swollen,  in  proportion  to  the  severity  of  the  local  mischief ; 
sometimes,  when  the  inflammation  has  been  aggravated  by  mus- 
cular exertion  or  injury,  the  joint  feels  hotter  to  the  hand,  and 
may,  if  superficially  placed,  exhibit  slight  fluctuation.  At  other 
times  we  perceive  an  abnormal  degree  of  resistance  to  passive 
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movement,  and  more  or  less  distinct  crepitation,  giving  the 
impression  of  adhesions  being  torn  through  or  of  rough  surfaces 
grating  on  each  other;  this  is  often  felt  by  the  patient  himself 
when  he  tries  to  move  the  affected  limb.  The  stiffness  and  grat- 
ing are  always  most  marked  after  the  joint  has  been  allowed  to 
remain  at  rest  for  a  time ;  hence,  many  patients  find  their 
troubles  increased  by  a  night's  repose.  It  is  not  till  after  the 
Joint  has  been  in  use  for  some  little  time  that  it  regains  its  sup- 
pleness and  the  grating  is  diminished, — as  though  some  obstacle 
had  been  got  rid  of.  Many  patients  find  their  affected  joint  a 
sort  of  barometer  ;  they  are  warned  of  an  approaching  change  in 
the  weather,  a  day  or  even  longer  beforehand,  by  pain  or  other 
abnormal  sensations.  This  is  by  no  means  a  delusion  on  the 
part  of  the  patient,  as  is  often  supposed;  I  have  myself  seen 
undoubted  examples  of  such  prophetic  joints.  As  the  joint  is 
unquestionably  influenced  by  the  pressure  of  the  atmosphere,  we 
may  readily  conceive  that  changes  in  the  pressure,  by  causing 
variations  of  tension  in  the  irritated  and  sensitive  nerve-fibres  of 
the  affected  joint,  may  be  perceived  by  the  patient  more  easily 
than  by  a  healthy  person. 

Fever  is  either  quite  absent,  or  occurs  now  and  then  in  a  mild 
form,  when  the  inflammatory  changes  undergo  exacerbation,  or 
when  several  joints  are  affected  at  once.  None  of  the  other  func- 
tions are  in  any  way  disturbed. 

The  inflammation  never  shifts  suddenly  from  one  joint  to 
another,  as  in  acute  polyarthritis  ;  on  the  contrary,  it  may 
remain  limited  to  one  particular  joint  for  months  and  years, 
when  the  patient  has  been  withdrawn  from  the  causes  of  the 
malady;  but  when  these  causes  continue  in  operation,  fresh 
joints  are  successively  attacked,  without  any  simultaneous  remis- 
sion of  symptoms  in  those  previously  diseased.  Again,  chronic 
rheumatic  arthritis  is  never  complicated  by  inflammation  of 
internal  organs.  It  is  not  unusual,  indeed,  for  an  attack  of 
acute  rheumarthritis  to  occur  in  a  patient  already  suffering  from 
the  chronic  disease,  especially  if  he  has  been  similarly  attacked 
before  ;  in  such  cases,  of  course,  the  acute  disorder  brings  its 
own  complications  with  it.  In  these  intercurrent  forms  of  rheum- 
arthritis the  first  joints  to  be  attacked  are  usually  those  which 
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are  already  affected  by  c-lironic  inflammation ;  and  thus  many 
physicians  are  led  to  believe,  quite  wrongly,  that  chronic  rheu- 
matic artliritis,  like  the  acute  disease,  is  of  constitutional  origin, 
and  attended  by  a  liability  to  cardiac  complications. 

The  sole  complication  which  may  perhaps  be  allowed  to  stand 
in  connection  with  the  disease  now  under  consideration  is  a  pain- 
ful state  of  the  muscles  ("muscular  rheumatism"),  which  is 
partly  due  to  the  same  causes,  and  may  therefore  precede,  accom- 
pany, or  succeed  the  articular  affection.  But  the  muscular 
j)ains  in  the  neighborhood  of  the  inflamed  joints  are  certainly 
due,  in  many  cases,  either  to  an  extension  of  the  inflammatory 
mischief  to  the  tendons  and  intermuscular  connective  tissue,  or 
to  stretching  of  nerve-fibres  running  in  the  thickened  tissues  of 
the  joint.  Such  pains  cannot  be  regarded,  strictly  speaking,  as 
a  complication. 

The  disease  runs  a  very  tedious  course,  with  alternate  periods 
of  remission  and  exacerbation,  connected,  as  I  have  already 
shown,  with  atmospheric  changes  and  with  the  hygienic  sur- 
roundings of  the  patient.  In  rare  instances,  and  only  when  a 
particular  joint  is  left  unrestored  to  its  normal  condition  after 
acute  polyarthritis,  do  we  find  the  disease  subsiding  entirely 
after  some  weeks ;  but  this  speedy  recovery  is  only  possible 
under  a  combination  of  favorable  circumstances,  and  it  is  rarely 
permanent.  As  a  general  rule,  the  disease  drags  on  for  months 
and  years,  terminating — even  in  the  most  satisfactory  cases— in 
imperfect  recovery ;  imperfect,  either  because  limited  to  some 
only  of  the  affected  joints,  or  because  the  process  of  repair  is 
arrested  at  a  certain  point  in  all,  and  a  considerable  degree  of 
thickening  remains.  In  a  few  exceptionally  severe  cases  the 
joints  become  ankylosed,  the  muscles  atrophied,  and  the  entire 
limb  w^astes  away,  making  the  swollen  joint  appear  still  more 
prominent.  Nay,  there  have  been  solitary  instances  in  which 
the  unhappy  patient,  owing  to  multiple  ankylosis  of  the  joints 
of  both  upper  and  lower  extremities,  has  become  quite  helpless 
and  incapable  of  movement. 


80      SENATOR.— DISEASES  OF  THE  LOCOMOTIVE  APPARATUS. 


Diagnosis. 

Ifc  is  usually  an  easy  matter  to  recognize  chronic  rheumatic 
arthritis,  more  particularly  in  the  numerous  cases  in  which  it  is 
left  as  a  residue  of  acute  rheumarthritis.  When  there  is  any 
difficulty,  we  depend  for  a  correct  diagnosis  chiefly  on  the  exclu- 
sion of  all  other  causes  but  those  of  an  atmospheric  kind,  capa- 
ble of  setting  up  chronic  inflammation  in  one  or  more  joints.  If 
we  take  into  account  the  patient's  history,  age,  and  occupation, 
the  effect  of  the  weather  on  his  symptoms,  the  fluctuating  course 
of  the  malady,  the  absence  of  suppuration,  etc.,  we  can  hardly 
fall  into  the  error  of  confounding  chronic  rheumatic  arthritis 
with  traumatic,  scrofulous,  or  other  affections  of  the  joints.  It 
may  be  distinguished  from  arthritis  deformans  by  the  way  in 
which  it  often  grows  out  of  an  attack  of  acute  rheumarthritis,  by 
its  being  usually  limited  to  one,  or,  at  most,  to  a  very  few  joints, 
by  its  unsymmetrical  character,  and  by  its  not  causing  the 
deformities  characteristic  of  the  latter  disease ;  but  before  the 
deformities  have  had  time  to  be  developed  it  is  impossible  to 
distinguish  with  certainty  between  the  two  affections,  and  they 
are  often  confounded  with  each  other.  It  may  be,,  too,  that 
chronic  rheumatic  arthritis  is  capable  of  passing  into  arthritis 
deformans,  the  slow  inflammatory  process  leading  on,  under 
particular  conditions,  to  those  structural  alterations  which  occa- 
sion the  characteristic  deformities,  of  the  latter  malady. 

In  distinguishing  chronic  rheumatic  arthritis  from  the  articu- 
lar neuroses,  we  have  to  bear  in  mind  (apart  from  the  points 
already  referred  to)  that,  in  the  latter  group  of  disorders,  the 
subjective  S3^mptoms  (such  as  pain,  etc.)  are  strikingly  dispro- 
portionate to  the  objective  phenomena  presented  by  the  affected 
joint.  Moreover,  the  cutaneous  sensibility  is  in  an  abnormal 
state  (hypersesthesia,  anjBsthesia,  etc.). 

Prognosis. 

This  is  very  favorable  as  regards  danger  to  life,  very  unfavor- 
able as  regards  the  prospect  of  complete  recovery.    It  is  only  in 
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comparative!}^  recent  cases,  when  the  patient  is  able  to  witlidraw 
hiniseli'  from  all  hurtful  conditions,  that  a  more  or  less  satisfac- 
tor}^  and  lasting  degree  of  improvement  can  be  attained.    In  the 

majority  of  cases  we  must  be  content  with  procurinsi;  tempoi-an^ 

ii'  •  L E ED S  ^ Wt ST  Rl u ING 

alleviation. 

DlCO-CmRURCICAL  SOCIETY 

Treatment. 

The  prophylaxis  of  chronic  rheumatic  arthritis  flows  naturally 
from  what  has  been  said  above  concerning  its  causes.  It  is  in 
most  respects  the  same  as  that  of  rheumarthritis.  Patients  who 
have  already  suffered  from  the  latter  disease  should  be. advised, 
in  order  to  ward  off  chronic  articular  rheumatism  altogether,  or 
its  exacerbations  when  it  is  already  established,  to  live  in  a  dry, 
warm  house,  and  to  seek  change  of  climate,  either  for  a  time  or 
permanently,  when  that  under  which  they  live  is  unfavorable. 

TJie  actual  treatment  of  the  disease  embraces  internal  reme- 
dies and  external  applications.  The  former  used  at  one  time  ta 
be  largely  employed,  in  the  belief  that  the  disease  was  of  con- 
stitutional origin,  due  to  a  "rheumatic  diathesis,"  and  therefore- 
amenable  to  "antirheumatic"  treatment.  I  have  been  at  some 
pains  to  show  that  chronic  rheumatic  arthritis  is,  on  the  con- 
trary, a  purely  local  disorder,  and  that  w^e  cannot  assume  any- 
thing more  than  the  existence  of  a  tendency  on  the  part  of  some 
particular  joint  to  become  inflamed.  Hence,  the  administration 
of  internal  remedies,  so  far,  at  any  rate,  as  they  are  meant  to 
combat  a  rheumatic  diathesis,  is  wholly  objectless.  Indeed,  we 
may  safely  conclude  that  all  the  drugs  reputed  to  be  useful  in 
this  complaint  continue  to  be  given,  not  from  any  faith  in  their 
power  to  do  good,  but  from  habit,  and  because  no  better  substi- 
tutes are  known  to  us.  Most  of  them  have,  in  fact,  been  aban- 
doned— e.  (7.,  guaiacum,  corrosive  sublimate,  and  arsenic ;  only 
colchicum  and  aconite  have  kept  their  place — perhaps  in  virtue 
of  tlieir  narcotic  properties,  even  these  being  usually  prescribed, 
to  make  assurance  doubly  sure,  in  combination  with  tincture' 
of  opium,  when  they  may  certainly  be  allowed  to  exert  an 
anodyne  effect. 

Remedies  calculated  to  improve  nutrition,  aue  of  fai-  greater 
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consequence,  for  most  of  the  sufferers  belong  to  the  poorer  class 
and  are  in  broken  health.  Such  remedies  may  indirectly  pro- 
mote the  subsidence  of  local  inliammation.  Cod-liver  oil  and  the 
preparations  of  iron  and  quinine  stand  foremost  in  this  respect ; 
their  operation  should  be  assisted  by  suitable  diet.  When  the 
patient's  general  health  is  good,  we  may  venture  to  give  iodide 
of  potassium  for  long  periods  of  time,  in  order  to  promote 
absorption. 

Local  applications  alone  are  far  more  efficacious  than  any 
internal  remedies  ;  they  should  never  be  omitted.  Their  object 
is,  on  the  one  hand,  to  remove  the  inflammation  and  swelling  of 
the  joints,  on  the  other, to  alleviate  pain  or  other  annoyance. 

In  recent  cases,  or  when  exacerbations  occur,  the  inflamma- 
tory symptoms  must  be  treated  on  the  principles  alread}^  laid 
down  for  the  management  of  delayed  recovery  of  single  joints 
after  acute  polyarthritis  (p.  71) ;  but  the  process  being  more 
sluggish,  cold  applications  are  less  suitable,  and  are  often  badly 
borne  ;  local  blood-letting,  too,  should  be  avoided.  On  the  other 
hand,  counter-irritation  is  often  useful ;  it  should  be  emploj'-ed, 
especially  in  inveterate  cases,  were  it  only  because  the  dilatation 
of  the  cutaneous  vessels  creates  a  feeling  pf  warmth  which  is 
agreeable  to  the  patient.  Painting  the  joint  with  iodine,  rubbing 
it  with  alcoholic,  ammoniacal  and  camphorated  liniments  (soap 
liniment,  volatile  liniment,,  opodeldoc,  etc.),  with  turpentine, 
petroleum,  spirit  of  mustard,  etc.,  are  often  prescribed;  the 
patient  frequently  employs  these  measures  on  his  own  responsi- 
bility, on  account  of  the  temporary  relief  afforded  by  them. 
Wrapping  up  the  joints  in  materials  which  keep  them  warm  and 
exert  a  mild  stimulating  effect  upon  the  skin,  is  likewise  grateful 
to  the  patient.  I  allude  to  many  of  the  plasters  in  repute,  to  tow, 
cotton-wool,  fur,  etc.  When  the  pain  is  more  acute,  these  meas- 
ures may  be  supplemented  by  the  use  of  stimulant  and  narcotic 
liniments  {e.g.,  that  recommended  by  Niemeyer  :  Veratrine,  from 
six  to  nine  grains;  chloroform,  half  an  ounce;  Hoffman  s  bal- 
sam of  life,^  fifteen  drachms  ;  or  one  of  the  liniments  described 


'  A  preparation  of  the  German  Pharmacopoeia,  consisting  of  an  alcoholic  solution  of 
Peru  balsam  and  seven  aromatic  oils. 
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abov^e,  witli  the  addition  of  tincture  of  opium  in  the  proportion 
of  one  to  five).  A  hypodermic  injection  of  morphia  in  the  imme- 
diate neighborhood  of  the  painful  joint  is  always,  however,  more 
effectual.  Hypodennic  Injections  of  carbolic  acid  (p.  68),  or 
injections  into  the  articular  cavity  itself,  as  advised  by  Hueter, 
may  be  tried. 

Warm  baths,  both  local  and  especially  general,  enjoy  the 
highest  reputation  among  remedies  for  this  disease.  Their  value 
in  relieving  pain  and  causing  the  structural  changes  to  subside, 
does  not  depend,  either  wholly  or  chiefly,  on  their  chemical  com- 
position. Prolonged  immersion  in  plain  water  at  a  temperature 
of  from  28°  to  30°  Reaumur  (95°  to  99°  F.),  or  even  higher,  is  often 
most  beneficial.  We  may  safely  ascribe  the  good  effect,  at  least 
in  part,  to  the  influence  exerted  by  the  baths  on  the  nutritive 
processes,  especially  by  exciting  secretion,  and  to  their  topical 
action  in  dilating  the  blood-vessels,  and  thus  modifying  the  cir- 
culation through  the  affected  part,  and  saturating  the  tissues 
with  moisture.  These  effects  may  be  supplemented  by  many 
others  {e.  g. ,  the  production  of  electrical  currents,  according  to 
Scoutetten,  Heymann,  and  Krebs),  which,  though  individually 
trifling,  may  aid  one  another  by  their  simultaneous  and  con- 
certed operation.  Whatever  constituents  the  baths  may  con- 
tain besides  hot  water  may  broadly  be  said  to  act  by  stimulating 
the  sensory  nerve-ends  in  the  skin,  either  momentaril}^,  or — 
when  the  body  is  immersed  for  a  long  time  in  water  containing 
salts  which  impregnate  the  skin — during  a  longer  period  of  time. 
This  stimulation  exerts  an  influence  on  the  functions  of  circula- 
tion and  respiration,  and  also,  perhaps,  on  that  of  secretion. 
The  precise  nature  of  the  irritant— whether  it  consist  of  salts  or 
gases  in  solution  (e.  r/.,  carbonic  acid,  sulphuretted  hydrogen),  or 
of  mustard,  fir-needles,  aromatic  and  balsamic  matters — is  of 
little  moment.  Peat-  or  mud-baths  are  among  the  best,  because 
they  contain  the  largest  proportion  of  salts,  gases,  and  other  irri- 
tating ingredients,  whose  influence  in  causing  absorption  may  be 
increased  by  friction  of  the  affected  joints ;  they  are,  however, 
often  ill  borne  by  weakly  and  excitable  subjects.  For  the  rest, 
in  choosing  such  additions  to  artificial  baths,  and  in  our  choice 
of  natural  thermal  springs,  we  are  guided  rather  by  accidental 
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and  collateral  considerations,  than  by  any  belief  in  the  specific 
virtue  of  one  or  other  of  their  constituents. 

Those  natural  springs  whose  reputation  is  of  lon^  standino-. 
and  which  really  possess  a  healing  power,  are  all  remarkable  for 
their  high  temperature ;  this  is  the  only  feature  they  have  in 
common ;  they  differ  widely  in  their  chemical  composition, 
belonging  eitlier  to  the  group  of  indifferent  thermal  waters,  or  of 
sulphuretted,  saline,  or  alkaline  waters.  The  favorite  baths  in 
Germany  and  Switzerland  are :  Pfaeffers  and  Ragatz,  Gastein, 
Wildbad,  Roemerbad,  Leuk,  Teplitz,  Warmbrunn,  Baden  (near 
Vienna),  Baden  (in  the  valley  of  the  Aar),  Baden-Baden,  Land- 
eck,  Scliinznach,  Aix-la-Chapelle,  Wiesbaden,  and  other  hot  brine 
springs  (Nauheim,  Oeynhausen);  in  France  :  Plombieres,  Aix-les- 
Bains,  Bareges,  Bagneres  de  Luchon,  ISTeris,  Luxeuil,  Mont- 
Dore,  etc.  ;  in  Hungary :  the  highly  curative  Hercules  baths  in 
Mehadia,  Trentschin,  etc.  No  stringent  rules  can  be  laid  down 
for  the  choice  of  one  or  other  of  the  baths  in  this  long  catalogue  ; 
in  a  general  way,  those  springs  which  are  most  rich  in  solid 
matter  (especially  concentrated  brine-springs)  are  most  suited  to 
those  cases  in  which  we  wish  to  stimulate  absorption ;  while 
those  containing  less  saline  matter — the  more  indifferent  waters 
— are  more  useful  for  soothing  and  alleviating  pain.  Of  course, 
the  operation  of  the  natural  waters  is  well  known  to  be  aided  by 
a  variety  of  collateral  circumstances,  such  as  climate,  etc., 
involved  in  residence  at  a  bath,  and  which  often  exercise  a  more 
favorable  influence  on  the  general  state  of  the  patient's  nutrition 
than  the  mere  use  of  the  same  waters,  or  of  artificial  baths  of 
identical  composition, at  the  patient's  own  home. 

It  is  obvious  that  treatment  by  local  baths  must  be  restricted 
to  a  few  only  of  the  joints.  They  may  serve  to  assist  the  action 
of  general  baths  in  promoting  absorption ;  or  they  may  be 
employed  when,  for  any  reason,  the  use  of  general  baths  is  inad- 
missible ;  when,  for  example,  there  exists  some  valvular  lesion 
of  the  heart,  possibly  bequeathed  by  a  previous  attack  of  poly- 
arthritis ;  or  when  the  vessels  are  diseased ;  or,  in  short,  when 
there  is  any  condition  that  forbids  the  employment  of  general 
baths  of  a  high  temperature  and  highly  charged  with  gas.  The 
operation  of  local,  like  that  of  general  baths,  may  be  assisted 
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by  adding  various  stimulant  ingredients,  especially  peat  or  mud, 
to  the  water  ;  and  tlieir  temperature,  owing  to  the  limited  extent 
of  surface  exposed  to  them,  nuiy  be  higher  than  that  of  baths 
in  whicli  the  whole  body  is  immersed,  thereby  increasing  the 
activity  of  local  perspiration  and  absorption.  Hot  sand-baths 
are  very  efficacious — I  have  myself  seen  admirable  results  from 
their  systematic  use  ;  and  they  are  especially  fitted  for  patients 
in  humble  circumstances,  on  account  of  the  ease  with  which  they 
may  be  procured. 

To  cause  perspiration,  and  thereby  to  promote  the  absorption 
of  exuded  matters,  is  likewise  the  essential  object  of  vapor- 
baths  and  of  the  methods  employed  in  hydropathy,  viz.,  the  wet 
pack,  rubbing  and  douching  with  water  ;  but  such  methods 
should  be  employed  with  caution,  and  reserved  for  recent  cases 
of  the  disease  in  strong  and  otherwise  healthy  subjects ;  or  we 
may  employ  them  tentatively,  when  other  curative  measures 
have  been  tried  and  have  failed.  So,  too,  the  natural  vapor- 
baths  of  Monsummano,  which  have  lately  come  into  fashion, 
should  be  resorted  to  with  the  utmost  caution.  They  certainly 
cause  very  profuse  perspiration,  but  at  the  same  time  they  excite 
the  circulation  in  an  alarming  degree. 

Good  effects  have  recently  been  obtained  from  electricity,  in 
the  form  of  the  continued  current  passed  through  the  affected 
joints.  Pain  has  been  relieved,  and  the  swelling  and  inflamma- 
tion have  abated.  Fumigation  of  the  joints  with  resinous  and 
balsamic  vapors  (benzoin,  camphor,  frankincense,  amber,  etc.)  is 
still  largely  resorted  to,  especially  by  the  laity,  for  soothing 
pain.  The  "animal  baths"  (Thierbaeder )  which  were  at  one 
time  so  popular,  have  now  passed  into  the  category  of  historical 
curiosities. 

In  very  severe  and  inveterate  cases,  when  ankylosis  and 
malposition  of  the  joints  have  already  taken  place,  orthopsedic 
methods  may  still  accomplish  favorable  results,  such  as  a 
restoration  of  the  limbs  to  usefulness.  (See  Yolkmann,  loc  cit., 
p.  520.) 
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III.   Myopathia,  seu  Myalgia  Rlieumatica. 

(Muscular  Rheumatism.) 

Literature. — In  addition  to  the  works  enuniorated  under  Acute  Rheumatic  Poly- 
arthritis and  in  the  introductory  section,  we  have  tlie  following:  Froriej)^  Die 
rheumatische  Schwiele.  Weimar.  1843. —  Valleix,  Etudes  sur  le  rlmmatisme 
niusculaire.  Bull.  gen.  de  Therapeut.  1848.  Octobre,  Novembre. — Virchow, 
Archiv  flir  pathol.  Anat.  IV.  .362, —  Oppolzer,  AUgemein.  Wiener  raed.  Ztung. 
1861.  JTos.  30  and  37. — Beau,  Archives  gguer.  de  Medeciue,  December,  1802. — 
M.  Rosenthal,  CEsterreich.  Ztschrif  t.  f  iir  pract.  Heilk.  Deer.  1804. — Runge,'^Q.i\xv 
und  Behandlung  des  Hexenschusses  (Lumbago),  Deutsche  Klinik,  1807,  No.  3. 
— Also  text-books  on  surgery,  and  works  on  diseases  of  the  nervous  system  and 
on  electro-therapeutics. 

In  the  existing  state  of  our  pathological  knowledge,  it  is 
impossible,  as  I  have  already  remarked,  to  construct  an  adequate 
and  scientific  definition  of  all  the  maladies  included  in  the  group 
of  rheumatic  myopathies — taking  the  word  in  its  narrower  sense, 
as  synonymous  with  the  old  term,  "muscular  rheumatism."  It 
is  impossible,  because  all  the  painful  affections  of  the  muscles, 
their  tendons  and  fasciae,  of  whose  etiology  or  morbid  anatomy, 
or  both,  we  are  ignorant,  and  which  we  are  therefore  unable  to 
classify  under  any  of  the  recognized  pathological  categories,  are 
thrown  into  this  group.  Our  onl}^  excuse  for  maintaining 
such  a  group  at  all  lies  in  our  ignorance  of  certain  diseases  asso- 
ciated with  muscular  pain,  and  in  the  practical  necessity  of 
fiivino;  them  a  name  of  some  sort.  No  sooner  is  the  morbid 
anatomy  of  one  of  these  affections  understood,  or  a  tangible 
cause  for  it  discovered,  or  its  symptomatic  relation  to  some  other 
disease  ascertained,  than  it  is  at  once  excluded  from  the  domain 
of  "  muscular  rheumatism."  I  need  only  refer,  by  way  of  illus- 
tration, to  the  "metallic,"  "scorbutic,"  and  other  forms  of 
rheumatism  recognized  b}^  the  older  schools  of  medicine ;  as 
soon  as  their  connection  with  metallic  poisoning,  scurvy,  etc., 
liad  been  made  out,  they  were  summarily  withdrawn  from  the 
"rheumatic"  class.  So,  too,  there  can  be  no  doubt  that  trichi- 
nosis must  over  and  over  again  have  been  called  "  muscular 
rheumatism"  before  its  true  nature  was  understood  ;  naj^  even 
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tliose  muscular  affections  that  are  unque^itioiuibly  due  to  "rheu- 
matic" intiiieuces  are  separated  from  rlieumatism  "  as  soon  as 
their  morbid  anatomy  has  been  made  out.  Thus,  any  muscular 
disorder  proved  by  its  course  and  issues  to  be  really  inllamma- 
tory  is  called  "myositis,"  not  "muscular  rheumatism."  We 
speak  of  a  "  purulent,"  "fibrous,"  "  ossifying"  myositis.  Even 
wlien  inflammation  of  single  muscles,  such,  e.  g.,  as  those  of  the 
tongue  or  the  psoas,  is  due  to  chill  or  to  some  unknown  cause, 
we  term  the  malady  "glossitis,"  "psoitis,"  because  we  are 
aware  of  their  inflammatory  character,  and,  on  the  strength  of 
this  knowledge,  separate  them  from  the  group  of  obscure  affec- 
tions included  under  "  muscular  rheumatism." 

It  is  supposed  that  the  structural  changes  in  the  affected 
muscle  are  wrought  by  processes  of  an  inflammatory  kind,  situ- 
ated either  in  the  muscle  itself,  or  in  its  sheaths  and  fasciae. 
This  view  rests  on  the  observed  fact  that  circumscribed  thick- 
enings of  the  interstitial  connective  tissue,  Froriep's  "fibroid 
patches"  (rheumatische  Schwielen)  have  occasionally  been  met 
with  in  muscles  long  subject  to  "muscular  rheumatism."  In 
most  cases,  however,  nothing  of  the  sort  can  be  discovered  after 
death  ;  and  since,  even  during  life,  the  disorder  is  not  attended 
by  any  sign  of  inflammation  except  pain,  or  at  most  by  some 
thickening  of  the  muscle — a  thickening  which  may  be  due  to 
contraction — we  are  constrained  to  believe  that  the  pathological 
changes  consist  either  in  a  mere  transient  disturbance  of  the  cir- 
culation, such  as  hyperfemia,  or  in  slight  serous  exudation, 
which  is  readily  absorbed,  or,  lastly,  in  some  affection  of  the 
intramuscular  terminations  of  the  sensory  nerves  which  is  purely 
neuralgic.  That  many  forms  of  "muscular  rheumatism"  are 
indeed  rather  of  nervous  origin  than  dependent  on  inflammatory 
changes  in  the  muscular  or  the  interstitial  connective  tissue,  is 
proved  by  cases  in  which  superficial  muscles,  readily  accessible 
to  examination  {e.  g.^  the  sterno-mastoid)  are  attacked  by  rheu- 
matism. We  find  the  muscle  spasmodically  contracted,  but 
not,  as  a  rule,  more  painful  than  any  uninflamed  muscle  in  a 
state  of  tonic  spasm  ;  moreover,  the  muscle  is  not  nearly  so  ten- 
der to  the  touch  as  it  would  be  if  reall}^  inflamed,  i^ixm  being 
caused  only  by  attempts  at  forcible  extension ;  hence,  we  con- 
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elude  that  the  case  is  one  of  simple  tonic  spasm.  Only  the 
influence  of  tradition,  handed  down  from  a  time  when  the 
domain  of  "rheumatism"  was  even  wider  than  it  now  is,  pre- 
vents us  from  including  this  "Torticollis  rheumaticus"  among 
the  varieties  of  idiopathic  spasm,  instead  of  retaining  it  among 
those  of  "muscular  rheumatism."  The  darkness  which  over- 
hangs the  whole  subject  is  rendered  yet  more  dense  by  such 
anomalies  as  this. 

Etiology. 

Here,  too,  there  is  endless  confusion,  kept  up  by  the  fact 
that  the  "rheumatic"  causation  of  the  muscular  affections 
belonging  to  this  group  is  not  rigorously  defined.  Diseases  that 
are,  strictly  speaking,  not  of  rheumatic  but  of  traumatic  origin, 
find  themselves  included  under  the  head  of  "muscular  rheuma- 
tism." I  need  only  mention  many  cases  of  so-called  "lumbago" 
{Myalgia  Imiibalis).  The  sole  reason  that  can  be  adduced  in 
support  of  this  practice  is  that  the  injury  which  precedes  the 
symptoms  is  not,  as  in  other  traumatic  maladies,  extraneous,  but 
arises  from  the  movements  of  the  body  itself ;  it  thus  escapes 
observation — rough  observation,  that  is — and  the  malady  is 
attributed  to  some  of  those  unknown  noxse  which  are  grouped 
together  with  chill,  under  the  "rheumatic"  categor}'".  It  may 
be,  too,  that  these  disorders  are  included  among  the  obscure 
myopathies  because  the  trifling  nature  of  the  structural  lesion 
by  which  they  are  occasioned  renders  it  rather  probable  than 
proved  to  exist. 

Symptoms. 

Pain  is  the  one  really  characteristic  symptom.  It  comes 
on  of  its  own  accord,  and  may  be  excited  by  movement  and  pres- 
sure. If  we  put  aside  the  forms  of  the  disease  alluded  to  above, 
which  rather  belong  to  the  group  of  "rheumatic  spasm,"  pain 
is  common  to  all  the  disorders  included  under  "muscular  rheu- 
matism." Apart  from  pain  there  is  nothing  characteristic  about 
these  myopathies,  save  perhaps  theii-  dependence  on  the  w^eather ; 
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and  this  is  not  always  obvious.  They  may  hist  for  days  or 
weeks ;  usually  unattended  by  fever,  they  may  cause  slight 
pyrexia  in  very  susceptible  individuals,  or  when  many  muscles 
are  simultaneously  involved.  They  are  not  followed  by  any 
sequels ;  indeed,  the  occurrence  of  sequelae  overthrows  the  orig- 
inal diao-nosis  of  "  muscular  rheumatism."  Muscles  which  have 
once  been  aft'ected  are  peculiarly  liable  to  become  affected  again ; 
in  such  cases  fibroid  patches"  may  occasionally  be  developed. 
Further  details  may  be  reserved  for  the  ensuing  description  of 
special  forms  of  myalgia. 

Diagnosis. 

What  I  have  said  above  is  enough  to  show  the  importance  of 
excluding  all  other  affections  that  may  give  rise  to  muscular 
pain.  Such  pain  is  a  very  common  symptom  of  many  local 
and  constitutional  disorders  at  some  period  of  their  course,  and 
especially  before  their  characteristic  signs  are  manifested ;  this 
accounts  for  the  ease  with  which  both  lay  and  professional 
opinion  may  be  misled  into  ascribing  muscular  pain  and  cramp 
to  "muscular  rheumatism,"  when  they  really  form  part  of  some 
wholly  different  malady.  Such  "rheumatoid"  pains — sensa- 
tions of  dragging  and  tearing  in  the  muscles — are  most  fre- 
quently associated  with  disease  of  the  vertebral  column  and 
spinal  cord,  and  w^ith  certain  forms  of  chronic  poisoning  by  lead 
and  mercury.  We  should  always  be  on  the  lookout  for  such 
causes,  especially  when  the  lower  extremities  are  symmetrically 
involved ;  for  idiopathic  affections  seldom  occur  in  the  lower 
limbs,  and  when  they  do  are  usually  one-sided.  Of  acute  dis- 
orders the  exanthemata  (especially  small-pox)  and  trichinosis — 
the  former  at  their  outset,  the  latter  during  its  course — are  prone 
to  be  attended  by  pain  in  the  muscles,  more  or  less  generalized. 
Again,  painful  spasm  of  the  muscles  is  often  of  reflex  origin, 
caused  by  deep-seated  inflammation  or  painful  affections  in  their 
neighborhood ;  some  such  mischief  ought  always  to  be  sus- 
pected when  spasm  is  associated  with  muscular  pain.  Finally, 
muscular  rheumatism  may  be  confounded  with  neuralgia,  par- 
ticularly when  the  symptoms  of  the  latter  are  indefinite,  when 
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deep-seated  nerves  are  involved,  when  tlie  pain  fails  to  corre- 
spond to  the  course  of  a  particular  nerve-trunk,  and  radiates 
over  a  wider  area. 

Ti'eatment. 

As  a  general  rule,  the  j)atient  ought  to  be  kept  warm  and 
induced  to  perspire  freely  (in  recent  cases)  by  the  administra- 
tion of  hot  drinks,  with  or  without  the  addition  of  diaphoretic 
remedies  (liquor  ammonise  acetatis,  Dover's  powder,  etc.)  or  by 
means  of  vapor-baths  or  wet-packing.  Other  measures,  w^liether 
antiphlogistic,  derivative,  or  merely  sedative,  are  indicated  by 
the  seat  and  duration  of  the  malady. 

In  order  to  prevent,  as  far  as  possible,  any  return  of  the  pain 
in  muscles  which  have  previously  suffered,  we  must  pa}^  special 
attention  to  the  various  "roborant "  methods  by  which  the  body 
may  be  inured  to  cold  and  other  outward  hardships.  Rubbing 
with  wet  towels,  the  cold  douche,  cold  baths,  especially  sea- 
bathing, may  be  recommended  for  this  purpose  ;  the  patient 
should  be  advised  not  to  coddle  himself  up  in  furs  and  thick 
garments,  nor  to  be  afraid  of  fresh  air,  but  to  accustom  himself, 
prudently  and  gradually,  to  do  without  excessive  precautions 
against  cold.. 

I  will  now  proceed  to  describe  the  more  usual  forms  of 
muscular  rheumatism. 


1.— Myalgia  Cephalica  s.  Capitis. 

(Rheumatic  Cephalalgia.    Rheumatismus  Epicranii.    Rheumatism  of  the  Head.) 

Localized  in  the  muscles  of  the  occipital,  frontal  and  tem- 
poral regions,  and  in  the  pericranium.  Movements  of  the  head, 
pressure  of  comb  or  head-gear,  cause  sensible  and  sometimes 
very  severe  pain.  This  affection  may  easily  be  mistaken  for 
periostitis,  hemicrania,  or  headache  due  to  intracranial  mischief; 
perhaps  it  may  be  more  correct  to  say  that  these  disorders  are 
frequently  mistaken  for  "rheumatism"  of  the  head.  It  is  not 
until  they  have  all  been  excluded,  and  the  pain  shown  to  be 
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symmetrical  and  really  localized  in  the  muscles  or  the  fibrous 
aponeurosis  by  the  effect  of  movement  in  exaggerating  it,  tliat 
we  are  sure  of  our  diagnosis  of  myalgia. 

For  the  treatment  of  this  disorder,  when  recent,  leeches  behind 
the  ears,  or  on  the  forehead  and  temples,  are  recommended,  to 
be  followed  up  by  diaphoretic  measures.  When  the  malady  is 
obstinate  we  have  recourse  to  blisters  or  the  continued  current, 
together  with  opiates  internally,  or  hypodermic  injections  of 
morphia  to  allay  pain.  The  injection  of  carbolic  acid,  under  the 
skin  or  into  the  tissues,  may  possibly  turn  out  to  be  as  useful 
in  this  as  in  the  other  forms  of  which  I  am  about  to  treat. 


2.— Myalgia  Cervicalis,  Torticollis  Rheumaticus. 

(Rlieumatisni  of  the  Cervical  Muscles.  Cervicodynia.) 

This  name  is  given  to  the  painful  idiopathic  rigidity  of  one  or 
more  muscles  of  the  neck  or  nape,  in  consequence  of  which  the 
head  is  either  fixed  immovably  between  the  shoulders,  or — when 
the  disorder  is  one-sided — obliquely  twisted,  with  the  occij)ut 
towards  the  affected,  the  face  towards  the  sound  side  (Torticollis, 
Caput  obstipum).  The  affected  muscles  may  usually  be  seen  or 
felt  like  cords  under  the  skin.  Pressure  along  the  edges  of  the 
spinal  column,  perhaps  over  the  points  where  the  nerves  enter 
the  muscles,  is  usually  more  painful  than  pressure  upon  the 
muscles  themselves.  The  disease  is  easily  recognized  by  the 
peculiar  attitude  of  the  patient,  and  the  way  he  turns  his 
whole  body  at  once  instead  of  rotating  his  head.  It  is  tolerably 
common  in  children,  the  other  muscles  of  the  trunk  and  limbs 
being  principally  affected  in  adults.  It  is  of  importance  to 
ascertain,  when  the  spasmodic  contraction  first  shows  itself, 
whether  it  be  really  an  idiopathic  disorder  of  the  muscles  or 
nerves  (spinal  accessory  and  upper  cervical  nerves),  or  a  result 
of  reflex  irritation  from  disease  of  the  vertebrae,  or  else  a  con- 
traction secondary  to  paralysis  of  the  antagonist  muscles.  The 
sudden  onset  of  the  symptoms,  usually  preceded  b}^  exposure 
to  a  draught  or  by  some  unaccustomed  craning  of  the  neck, 
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together  with  their  napid  course  and  favoi-able  issue,  furnish 
nuiterials  for  a  diagnosis  in  doubtful  cases. 

When  the  disorder  is  one-sided,  it  may  generally  be  cured  by 
keeping  tlie  neck  warm  with  flannel,  etc.,  or  by  means  of  hot 
poultices  or  the  wet  pack.  The  symj)toms  may  be  relieved  and 
often  quickl}^  removed  by  rubbing  the  rigid  muscle  with  the 
hand,  either  with  or  without  the  aid  of  opiate  embrocations. 
Careful  and  gradual  extension  of  the  muscle  by  passive  traction 
of  the  head  towards  the  healthy  side  is  sometimes  of  service.  If 
the  cervical  muscles  are  symmetrically  and  largely  involved,  the 
disorder  may  be  cured  by  cupping,  wet  or  dry  (according  to  the 
local  sensibility  and  constitutional  state  of  the  patient),  or  by 
other  measures  of  a  derivative  kind,  such  as  mustard  plasters, 
stimulating  liniments,  etc.  A  speedy  cure  is  often  wrought  by 
brushing  the  skin,  till  it  is  thoroughly  reddened,  with  the  elec- 
tric brush.  In  other  cases,  the  continued  current  yields  excel- 
lent results.  Finally,  a  subcutaneous  injection  of  morphia  may 
prove  to  be  indispensable  in  this  as  in  the  previous  disorder. 

3.   Myalgia  Pectoralis  et  Intercostalis. 

(Pleurodynia,  Rheumatism  of  tlie  Pectoral  and  Intercostal  Muscles.) 

The  affected  muscles  are  painful,  the  pain  being  irsually 
diffused  over  the  whole  of  one  side  of  the  chest,  and  aggravated 
by  the  respiratory  movements,  by  coughing,  sneezing,  and  defe- 
cation ;  when  the  pectoral  muscles  are  specially  involved,  by 
movements  of  the  upper  arm  likewise.  From  pleurisy  this  affec- 
tion may  be  distinguished  by  the  absence  of  fever  and  cough, 
and  the  physical  signs  of  intrathoracic  mischief  ;  from  inter- 
costal neuralgia,  by  the  absence  of  "tender  points"  {j^olnts 
doulourertx),  and  by  the  diffuse  character  of  the  pain,  which,  in 
the  latter  affection,  radiates  from  the  spine  towards  the  sides 
and  front  of  the  chest  along  the  course  of  the  nerves ;  from 
periostitis  of  the  ribs,  by  the  fact  that  in  this  disease  the  pain  is 
more  intense,  aggravated  by  pressure  on  a  part  of  the  rib  itself 
rather  than  on  the  intercostal  spaces;  by  its  being  attended 
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with  fever  and  often  with  aulema  of  the  overlyhig  skin ;  finally, 
by  tlie  difference  in  tlie  previous  liistory  of  the  case. 

The  pain  may  be  quickly  relieved,  as  a  rule,  by  dry  or  wet 
cupping,  with  warm  applications  to  the  surface,  or  by  a  subcuta- 
neous injection  of  morphia.  Should  these  means  fail,  we  may 
resort  to  counter-irritation  by  mustard  poultices  or  blisters,  or  by 
the  induced  current.  The  same  treatment  is  found  effectual  in 
the  next  disorder  on  our  list. 


4.  Myalgia  Scapularis  (Omalgia,  Scapulodynia). 

Here  the  muscles  attached  to  the  humerus  and  scapula  are 
painful  and  rigid. 

5.  Myalgia  Lumbalis. 

(Lumbago,  Rheumatism  of  the  Lumbar  Muscles.) 

This  is  characterized  by  pain,  more  or  less  acute,  setting  in  of 
a  sudden  in  the  soft  parts — the  muscles  and  fasciae — on  one  or 
both  sides  of  the  lumbar  spine.  When  at  all  severe,  this  malady 
is  the  most  serious  to  the  patient  of  all  those  included  in  the 
present  group,  since  hardly  any  posture  gives  relief  and  every 
movement  causes  pain.  Of  all  the  varieties  of  myalgia,  this  is 
the  one  whi  -h  may  most  often  be  traced  to  a  traumatic  cause, 
viz.,  to  strain  and  possibly  rupture  of  single  muscular  libres 
occurring  when  the  patient  has  been  stooping  down  or  regaining 
the  erect  posture,  raising  weights,  riding,  etc.  In  other  cases, 
however,  the  malady  is  unquestionably  brought  on  by  cold  and 
damp  ;  e.  g.^  it  is  not  unusual  for  persons  who  have  fallen  asleep 
on  damp  ground  to  find,  when  they  awake,  that  they  are  unable 
to  get  up,  owing  to  lumbago. 

Many  diseases,  setting  in  with  pain  in  the  loins,  may  be  con- 
founded with  this  variety  of  idiopathic  or  rheumatic  myalgia. 
Such  mistakes  are  all  the  more  likely  to  occur,  as  the  lumbago 
is  not  unfrequently  attended  by  slight  febrile  disturbance, 
making  the  patient  restless  and  robbing  him  of  his  sleep.  Many 
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acute  infective  disorders,  as  e.  g.,  snmll-pox,  are  ushered  in  by 
similar  pains,  wliicli  are  often  attributed  to  "rheumatism"  before 
the  eruption  makes  its  appearance.  Diseases  of  the  kidneys, 
the  uterus,  the  vertebral  column,  the  spinal  cord  and  its  mem- 
branes— especially  the  spinal  congestion  so  common  in  sufferers 
from  hajmorrhoids — may  all  give  rise  to  similar  errors  of  diag- 
nosis. The  simple  enumeration  of  all  these  disorders  is  a  suffi- 
cient warning  to  the  physician  that  he  must  be  cautious  in 
ascribing  pain  in  the  loins  to  lumbago.  Besides  the  absence  of 
symptoms  j^ointing  to  an}''  one  of  these  disorders,  special  stress 
may  be  laid  on  the  suddenness  with  which  the  pain  comes  on, 
the  tenderness  on  pressure  of  the  muscles,  and  finally  the  exist- 
ence of  one  of  the  usual  causes  of  myalgia. 

Lumbago  is  more  common  in  the  male  than  in  the  female  sex, 
doubtless  because  men  are  more  exposed  to  its  exciting  causes. 
It  is  more  prone  to  become  chronic  and  to  recur  than  an}^  other 
form  of  "  muscular  rheumatism."  For  this  reason,  and  also  on 
account  of  the  annoyance  and  suffering  it  inflicts,  it  should  be 
vigorously  treated  from  the  outset  by  those  measures  which  I 
have  recommended  for  the  more  severe  variety  of  cervical  myal- 
gia. 


Besides  the  muscular  groups  alluded  to  above,  any  muscle 
in  the  body  is  liable  to  be  affected  by  "rheumatism."  Some 
authors,  especially  the  older  ones,  go  so  far  as  to  speak  of 
"rheumatism  of  organic  muscles"  (uterus,  diaphragm,  heart, 
intestines,  bladder,  etc.).  These  affections  are  all  characterized 
by  a  single  feature,  viz.,  pain,  which  is  referred,  with  more  or 
less  show  of  justice,  to  the  muscular  tissue.  There  is  no  way  of 
distinguishing  them,  when  they  occur  in  the  organic  muscles, 
from  neuroses  (colic,  cardialgia,  angina  pectoris),  or  even  from 
true  inflammation  ;  this  is  the  less  important  as  the  treatment  is 
the  same  for  all. 

Ao-ain,  under  the  name  of  "vague  muscular  rheumatism," 
we  are  acquainted  with  wandering  pains,  now  in  one  muscle, 
now  in  another,  or  in  the  tendons  and  fascije  ;  these  pains  may 
occur  either  with  or  without  fever;  they  are  termed  "vague 
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mnsciilar  rheumatism  "  when  no  cause  for  them  can  be  assigned, 
or  vvlien  they  are  preceded  hy  a  chill.  They  often  put  on  a 
neuralgic  character  and  may  alternate  with  true  neuralgia  {e.  g., 
of  the  lif  th  nerve).  Somethnes,  after  shifting  from  place  to  place, 
the  pain  settles  in  some  particular  group  of  muscles,  or  is  limited 
to  the  area  of  distribution  of  a  particular  nerve. 

When  no  cause  for  the  pains  can  be  made  out,  and  there  is 
no  special  indication  for  treatment,  diaphoretic  measures  (when 
the  case  is  recent)  are  usually  found  sufficient,  in  combination 
with  friction  of  the  painful  parts  with  gently  stimulating,  aroma- 
tic waters  and  liniments,  such  as  are  used  in  chronic  inflamma- 
tion of  the  joints.  Should  the  pain  become  acute,  narcotics  may 
be  applied  locall}^  or  given  internally.  In  chronic  cases  of  this 
and  all  other  forms  of  mj^algia,  the  remedial  measures  to  be 
adopted  are  the  same  as  those  enumerated  above  under  chronic 
rheumatic  arthritis. 

LEEDS  iScWEST  RIDING 
WEDICO-CHIRURCICAL  SOCIETY 

Of  those  muscular  affections  whose  morbid  anatomy  has  been 
more  fully  explored,  and  which  are,  therefore,  excluded  from  the 
domain  of  "muscular  rheumatism,"  only  a  small  proportion 
come  within  the  province  of  the  physician,  unless  when  they 
happen  to  form  part  of  some  constitutional  malady,  acute  or 
chronic,  or  depend  on  disturbances  of  innervation.  To  this 
symptomatic  group  belong  hemorrhages  into  the  muscular  tis- 
sue, occurring  in  connection  with  scurvy,  haemophilia,  and  pur- 
pura, and  in  the  severer  forms  of  acute  infective  disease  (typhus, 
enteric  fever,  variola,  etc.)  and  in  some  kinds  of  poisoning  {e.  g., 
by  phosphorus) ;  also  the  suppurative  inflammation  leading  to 
abscess,  met  with  in  pysemia,  septicaemia,  and  glanders ;  also 
the  degenerative  changes  of  the  muscular  tissue  in  various  severe 
forms  of  infection  and  poisoning.  Progressive  muscular  atrophy 
and  pseudo-hypertrophy  are  connected  with  disorders  of  inner- 
vation, as  also  the  more  partial  forms  of  atrophy  limited  to 
single  muscles  or  groups  of  muscles.  These  affections  are  all 
described  elsewhere.  Those  muscular  disorders  of  a  more  inde- 
pendent kind  that  still  remain,  are  either  of  purely  surgical  or 
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patlioiogical  interest  (e.  g.,  congenital  abnormalities,  fibrous  and 
ossifying  myositis),  with  two  exceptions  :  inflammation  of  the 
tongue  (glossitis),  wliicli  finds  its  place  among  tlie  diseases  of  tlie 
digestive  apparatus,  and  inflammation  of  the  psoas  (psoitis), 
which  I  now  proceed  to  describe. 


Psoitis  and  Peripsoitis. 

LiTERATUKE. — Fovdijcc,  Elements  of  the  Practice  of  Physic,  London,  1784. — Sau- 
vages.  Lumbago  psoaclica  in  Nosolog.  method.    Clas.  VII.,  Gen.  XXX. — C.  G. 
Willert,  de  Psoitide.  Diss,  inaug.  Berlin,  1830.-5.  G.  Vogel,  Handb.  d.'prakt. 
Arzneiwissensch.  AVien,  1832.   IV.  p.  248. — See  also  Pitlia,  Handb.  d.  allgem. 
u.  spec.  Chirurgie,  IV.  1.  p.  20G,  and  Volkmann,  loc.  cit.,  j).  850. 

Tlie  inflammation  has  its  seat  in  the  interstitial  connective 
tissue  of  the  muscle,  the  perimpsmm  internum,  and  in  the 
muscular  fibres  proper — the  primitive  bundles  ;  but  it  remains  a 
question  whether  the  latter  with  their  sarcolemma  are  primarily 
affected,  or  only  secondarily  involved  in  the  inflammation  of 
the  connective  tissue.  Apart  from  those  cases  of  circumscribed 
abscesses  in  muscle  caused  by  embolism  and  metastasis,  apart 
from  the  gravitative  abscesses  which  often  travel  along  and 
through  the  psoas,  we  have  cases  in  which  inflammation  is  prop- 
agated to  the  muscle  from  the  neighboring  bones  or  soft  parts, 
e.  g.,  from  carious  lumbar  vertebrae  or  ilium,  or  from  inflam- 
matory mischief  in  the  pelvic  viscera  or  the  areolar  tissue  around 
them.  Psoitis  also  occurs,  "though  more  rarely,  as  an  independ- 
ent disease,  when  it  may  usuall}^  be  traced  to  violent  exertion, 
straining  (during  parturition  or  gymnastic  exercises),  or  even  to 
direct  contusion.  Finall}^,  it  may  occur  without  any  discoverable 
cause,  and  is  then  commonly  viewed  as  "rheumatic"  or  due  to 
chill. 

The  inflammation  almost  always  ends  in  suppuration.  Under 
favorable  conditions  this  may  remain  circumscribed,  and  finally 
lead  to  cicatrization  with  more  or  less  permanent  loss  of  sub- 
stance ;  or  the  pus  may  become  inspissated  and  enclosed  in  a 
capsule.  More  commonly,  however,  the  suppurative  process  is 
diffuse  and  extends  to  the  neighboring  connective  tissue  after 
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having  destroyed  the  muscle ;  it  then  eats  into  the  bones,  or 
burrows  forward  under  Poupart's  ligament  or  through  the  retro- 
peritoneal areolar  tissue  into  the  soft  parts  of  the  back  ;  or  it 
may  perforate  the  bladder  or  intestine,  or  the  vagina  in  women  ; 
in  a  few  very  exceptional  instances  it  makes  its  way  upward 
and  penetrates  into  the  cavity  of  the  pleura. 

Symptoms  and  Course. 

The  most  prominent  symptoms  are  pain  on  movement  of 
the  correspojiding  thigh,  and  the  peculiar  position  assumed  by 
the  latter ;  since  active  contraction  of  the  inflamed  muscle  is 
as  painful  as  its  passive  extension,  the  patient  instinctively  tries 
to  relax  it  as  much  as  possible,  hj  keeping  the  thigh  (when  in 
the  recumbent  posture)  flexed  at  the  hip-joint  and  rotated  out- 
wards ;  or,  if  compelled  to  walk,  by  keeping  the  trunk  bent 
forward  and  advancing  the  thigh  at  each  step  by  twisting  the 
pelvis  on  the  lumbar  part  of  the  vertebral  column,  or  even  by 
lifting  the  thigh  with  the  hands.  The  peculiar  position  of  the 
limb  is  not  unfreqpently  associated  with  spasmodic  rigidity  of 
the  affected  muscles,  due  to  reflex  irritation  of  sensory  nerve- 
ends,  or  to  direct  irritation  of  the  motor  fibres  or  of  the  mus- 
cular tissue  itself.  When  the  abnormal  position  of  the  limb  is 
maintained  for  any  length  of  time,  shortening  of  the  muscle  may 
take  place  even  without  cicatricial  shrinking;  just  as  a  healthy 
muscle,  kept  permanently  shortened,  will  accommodate  itself  to 
the  approximation  of  its  points  of  attachment,  and  gradually 
diminish  in  length  in  consequence  of  structural  changes  of  an 
unknown  kind  in  its  tissue. 

Apart  from  the  pain  in  the  muscle  itself  which  is  brought  on 
by  any  attempt  to  move  the  thigh,  we  often  find  very  character- 
istic pains  of  another  kind  occurring  spontaneously  in  the  course 
of  the  nerves  which  perforate  the  psoas,  viz.,  the  ileo-liypogas- 
tric,  ileo-inguinal,  genito-crural,  and  external  cutaneous ;  these 
pains  are  localized  in  the  lower  part  of  the  abdominal  integu- 
ment near  the  mons  veneris,  in  the  skin  of  the  scrotum  and 
about  the  root  of  the  penis  in  males ;  in  the  labia  inajora  in 

females,  or  in  the  skin  clothing  the  outer  surface  of  the  thigh. 
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Under  favorable  circumstances,  /.  e,,  when  tlie  abdomen  is 
not  too  tympanitic  or  the  bowels  too  full,  we  may  succeed,  after 
suppuration  has  occurred,  in  detecting  the  abscess  in  the  muscle 
by  palpation. 

Fever  is  almost  always  present  from  the  outset.  It  is  of  no 
regular  type,  save  when  pus  has  already  formed  in  the  muscle  ; 
the  temperature  then  exhibits  the  usual  fluctuations  of  suppura- 
tive or  pj^semic  fever.  When  the  psoas  is  secondarily  invaded 
by  some  abscess  already  existing  in  its  neighborhood,  it  is  clear 
that  suppurative  fever  may  show  itself  before  the  suppurative 
process  in  the  muscle  itself  begins. 

It  is  only  in  those  comparatively  rare  cases  in  which  the 
psoitis  occurs  as  an  idiopathic  disorder  due  to  rheumatism  or  to 
injury,  that  the  disease  takes  a  favorable  course  and  terminates 
in  complete  recovery.  Should  the  inflammatory  process  not 
have  mn  on  to  suppuration,  recovery  may  take  place  in  about  a 
week's  time;  more  frequently,  however,  pus  forms,  and  several 
weeks  are  taken  up  by  convalescence.  When  the  disease  of  the 
muscle,  as  is  most  usual,  is  secondary  to  some  other  mischief  in 
its  neighborhood,  its  course  and  issue  will  depend  upon  tlie 
nature  of  the  primary  affection.  As  a  general  rule  in  these  cases, 
the  patient  succumbs  to  exhaustion  brought  on  by  the  continual 
drain  of  pus. 

Treatment. 

In  recent  cases  of  traumatic  or  rheumatic  origin,  the  inflam- 
mation should  be  combated  by  local  bleeding  (leeches  to  the 
groin,  cupping  over  the  lumbar  region  on  the  affected  side), 
inunction  of  mercurial  ointment,  and  cold  or  hydropathic  com- 
presses. The  affected  limb  must  be  kept  absolutely  quiet,  a 
measure  which  the  patient  adopts  instinctively  for  the  relief  of 
Jiis  sufferings.  As  a  rule,  it  is  impossible  to  avert  suppuration  ; 
hence,  warm  fomentations  may  be  resorted  to  at  an  early  stage, 
and  are  more  agreeable  to  the  patient  than  cold  applications, 
because  they  help  to  allay  the  pain.  As  soon  as  an  abscess  can 
be  distinctly  made  out,  it  should  be  opened.  Its  further  man- 
agement must  conform  to  ordinary  surgical  principles. 
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When  the  inflammation  lias  been  propagated  from  the  adja- 
cent pelvic  viscei-a  (intestine,  uterus,  kidney),  and  an  abscess  is 
pointing  under  Poupart's  ligament  with  acute  symptoms  of 
febrile  disturbance,  the  speedy  evacuation  of  the  pus  is  indicated 
likewise.  On  the  other  hand,  the  more  chronic  forms  of  abscess 
connected  with  caries  of  the  vertebrae  or  pelvic  bones  should  be 
left  to  themselves  as  long  as  possible,  owing  to  the  danger  of 
letting  in  air  and  setting  up  decomposition.  The  proper  way  of 
opening  such  abscesses,  and  the  necessary  precautions,  are  fully 
described  in  books  on  surgery. 

Care  should  always  be  taken,  when  the  disease  runs  a  more 
sluggish  course,  to  rectify  the  malposition  of  the  limb  by  gradu- 
ally extending  the  muscle,  and  fixing  the  thigh  in  its  improved 
attitude. 


GOUT. 


The  literature  of  gout  is  so  very  rich  that  I  find  it  impossible  to  do  more  than 
mention  a  few  of  the  works  on  the  subject.  Some  are  referred  to  in  the 
bibliographical  introductions  to  the  sections  on  the  rheumatic  affections  of  the 
joints  and  muscles. — Hipjjocrates,  De  affect,  int.  lib.  VII.  Aphorism.  VI.  9,  28- 
30,  etc.  —  Gelsus,  De  medicina.  IV.  1.  —  Caelius  Aurelianm,  De  morb.  chron.  V. 

2.  Rufus  Ephesuts,  De  podagra, — Paulus  Aegineta,  III.  78. — Demetrius  Pepa- 

gomenus,'DQ  Podagra.  Lugd.  Batav.  1743.  — ^emsieWiwys,  Historia  anthritidis 
vagae.  IQ^^Q.— Sydenham,  Tract,  de  podagra  et  hydrope  ;  and  Processus  integri 
in  morbis,  etc. —  W.  Musgrave,  De  Arthritide  sympt.  Londini,  1703.  De  Arthri- 
tide  anomala.  Diss.  Oxon.  1707.    De  Arthritide  primigenia  et  regulari.  Op. 
posthum.  Londini,  1756. — Morgagni,  Epistol.  LVII. — G.  L.  Liger,  Traitg  de  la 
goutte.  Paris,  1753. — Boerhaave,  Aphorism.  1254  seq. — Fr.  Hoffmann,  Med. 
rat.  syst.  de  dolore  podagrico  et  arthritico,  de  podagra  retrocedente  in  corpus, 
etc. — Ferd.  TFa?'«e?"'5  Description  of  the  Gout. —  W.  Cadogan,  Treatise  on  the 
Gout  and  other  chronic  maladies.  1770. —  W.  Falconers  Observations  on  Cado- 
gan's  treatise.  1772. — Forhes,  Treatise  on  Gout  and  Gravel.  London,  1793. — J. 
Pavhinson,  Observations  on  the  nature  and  cure  of  gout.  London,  1805. — P.  J. 
Barthez,  Traitg  des  maladies  goutteuses.  1805. — A.  P.  Wilson,  Treatise  on 
inflammations,  rheumatism,  and  gout.  1807.  —  Th.  Sutton,  Tracts  on  delirium 
tremens,  gout,  etc. — London,  1813. — E.  Scudamore,  A  treatise  on  the  nature 
and  cure  of  gout.  London,  1816.— ^Si.  Ursin,  Etiologie  et  th^rapeutique  de 
Tarthritis  et  du  calcul,  ou  opinion  nouvelle,  etc.  Paris,  1817. — C.  A.  Meyer, 
Versuch  einer  neuen  Darstellung  des  Unterschiedes  zwischen  Gicht  und  Rheu- 
matismus.  Hannover,  1820.  —  Cadet  de  Vaux,  De  la  goutte  et  du  rhuniatisme. 
1820. — L.  A.  Tuerck,  Traite  de  la  Goutte.  Paris  and  Nancy,  1837. — Duringe, 
Monographic  de  la  Goutte. — (rm»es,  Clinical  Medicine.  1843.  Lecture  37. —  W. 
Budd,  Researches  on  Gout.  Med.  Chir.  Trans.  XXXVIII.  234.— Jb/t.  Wendt, 
Die  Gicht,  ihre  Zufiille,  etc.  Breslau,  1844. — Alex.  Ure,  London  Med.  Gazette, 
November,  1844. — Bence  Jones,  On  Gravel,  Calculus,  and  Gout. — Bramson,  in 
Ilonle  and  Pfeuffer's  Ztschrft.  fur  rat.  Med.  1845.  III.  Wilson,  Observa- 

tions on  gout  and  rheumatism.  London,  1848. — Oarrod,  Researches  on  Gout, 
in  Med.  Chir.  Trans.  1848.  XXV.  83;  1854.  XXXVIL  49.  On  the  Nature  and 
Treatment  of  Gout  and  Rheumatic  Gout.  3d.  edition.  1876. —  W.  Gairdner,  On 
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Gout. — J.  Alexander,  Rheumatism,  its  nature,  cause,  and  cure;  gout,  its  nature, 
etc.  London,  1858. — Braun,  Beitriige  zu  einer  Moncgrapliie  der  Gicht.  Wies- 
baden, 1860. — Roth,  Das  Vorkommen  der  Gicht  in  der  Cur  zu  Wiesbaden. 
Virchow's  Archiv.  XXVII.  1.  —  Trousseau,  Clinical  Lectures  (Sydenham 
Society's  translation). — Charcot,  Du  rhumatisme  noueux  et  de  la  goutte.  Gazette 
des  hopitaux.  1866.  80;  1867,  13  seq.  —  G.  Haeter,  Klinik  der  Gelenkkrank- 
heiten.  Leipzig.  1871,  p.  Ill,  346  seq. — Meldon,  A  new  theory  of  gout,  in 
Lancet,  1873,  July  37;  also,  A  treatise  on  gout,  rheumatism,  and  rheumatic 
gout.  London,  1873. — Also  innumerable  papers  in  various  periodicals. 

Historical  Introduction. 

Gout  (arthritis  uratica,  s.  urica,  s.  vera,  panarthritis  urica 
[HueterJ ;  or  simply  arthritis  ;  also  podagra)  is  a  chronic  con- 
stitutional disorder,  occurring  in  paroxysms  attended  with  pain, 
during  which  salts  of  uric  acid  are  deposited  chiefly  in  and 
around  the  joints  or  in  other  cartilaginous  structures. 

Our  knowledge  of  this  disease  dates  from  the  most  remote 
antiquity.  It  would  appear,  from  frequent  notices  both  in 
medical  and  non-medical  literature  (Lucian,  Seneca),  to  have 
been  far  more  common  than  it  is  at  present  in  Greece  and  Italy, 
especially  amid  the  wealth  and  luxury  of  the  Roman  Empire. 
In  our  day  it  is  most  common  in  England. 

The  oldest  medical  writers  described  gout  among  diseases  o\ 
the  joints,  in  immediate  connection  with  "rheumatic"  joint- 
affections.  But  even  later  authors,  while  distinguishing  between 
gout  and  rheumatism,  regarded  them  as  closely  related  to  each 
other, — as  divers  manifestations  of  the  same  constitutional  state 
— the  "gouty-rheumatic  diathesis,''  a  view  which  has  held  its 
own  into  the  present  century.  This  diathesis  was  held,  from 
the  time  of  Hippocrates  downward,  to  consist  essentially  in  a 
morbid  state  of  the  humors,  variously  interpreted,  in  conform- 
ity with  changes  in  the  prevalent  humoralism,  as  a  metas- 
tasis of  the  "humores  cocti,"  or  of  the  mucus  and  the  bile, 
or  of  an  atrabiliary  humor ;  subsequently,  as  an  accumulation 
of  earthy  particles ;  lastly,  after  Wollaston  (1797),^  Tennant, 
Fourcroy,  and  others,  had  proved  that  uric  acid  was  the  chief 


'  On  gout  and  urinaiy  concretions.    Philosoph.  Trans.   1797.  II.  386. 
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constituent  of  gouty  deposits— as  an  accumulation  of  uric  acid 
in  the  system,  a  "uric-acid  dyscrasia."  IIow  tliis  last  condition 
was  brought  about,  and  what  tlie  nature  of  its  connection  with 
the  symptoms  of  gout  might  be,  are  questions  that  still  remain 
unsettled ;  many  writers,  as  Boerhaave,  Sutton,  and  of  lato 
years  Todd  and  Gairdner,  regard  digestive  anomalies  as  the 
primary  mischief,  causing  the  blood  to  become  loaded  with  urio 
acid  and  other  excretory  products ;  others,  again,  agree  with 
Garrod  in  laying  stress  chiefly  on  a  disturbance  in  the  function 
of  the  kidneys,  leading  to  an  impure  condition  of  the  blood. 
The  view  of  the  solidists,  represented  by  Cullen,  who  consid- 
ered gout  to  be  an  afliection  of  the  nervous  system,  has  never 
been  able  to  hold  its  ground  against  the  various  humoralistic 
theories  alluded  to  above. 

If  we  put  aside  the  theories  of  the  older  phj^sicians,  we  shall 
find  their  descriptions  of  gout  to  be  so  pointed  and  complete  as 
to  leave  no  room  for  improvement.  Tlie  picture  they  drew  has 
often  been  obscured,  however,  by  the  way  they  had  of  regard- 
ing any  and  every  disease  of  internal  organs  as  a  manifestation 
of  the  gouty  diathesis  (latent,  internal,  anomalous,  or  retroce- 
dent  gout).  The  connection  between  the  diathesis  and  its 
manifestation  was  based  on  a  few  very  doubtful  indications^ 
and  could  never  be  demonstrated.  Sj^denliam's  description  of 
gout  is  still  the  best  we  have ;  he  supplemented  his  extensive 
knowledge  of  the  disease  in  others  by  personal  experience. 
Musgrave  may  be  taken  as  a  representative  authority  on  the 
various  forms  of  "anomalous"  or  "irregular"  gout.  And  it  is 
to  English  physicians  that  we  are  indebted  for  whatever  progress 
has  been  made  of  recent  years  in  our  knowledge  of  this  disease. 


Etiology. 

Hereditary  predisposition  may  be  shown  to  exist  in  the  vast 
majority  of  all  cases  of  gout.    Scudamore^  found  that  thirty- 

'  These  and  other  statementa  of  Scudnmore's  are  quoted  from  ILme's  German  edition 
of  his  works.  The  figures  quoted  by  Canstatl,  J.  Vogel,  Braun,  (in  his  translation  of 
Gairdner's  book),  and  others,  are  different ;  I  have  not  been  able  to  trace  the  differ- 
ence to  its  source.  They  make  Sciulamore  find  105  cases  of  gout  with  a  hereditary 
tendency  among  189,  while  Brauri's  monograph  gives  the  figures  as  331  among  532. 
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four  out  of  seventy-seven  gouty  patients  came  of  gouty  parents  ; 
Gairdner's  proportion  amounts  to  140  out  of  1.06.  Among  his 
hospital  patients,  Gfarrod  found  one-half  with  a  liereditary  pre- 
disposition, while  Braun.  in  his  practice  at  Wiesbaden,  did  not 
find  one  among  his  sixty -five  patients  whose  parents  or  grand- 
parents had  not  sulfered  from  the  disease.  The  tendency  is 
much  more  frequently  derived  from  the  father's  than  from  the 
mother's  side,  probably  because  women  are  much  less  liable  to 
gout  than  men,  and  do  not  usually  begin  to  suffer  from  it  till 
after  the  period  of  sexual  fertility  is  over.  The  predisposition 
ma}''  often  be  traced  to  the  grandparents,  while  the  parents, 
especially  if  they  avoided  the  exciting  causes  of  the  gouty  par- 
oxysms, remained  free.  In  some  families  the  inherited  tendency 
is  so  strong  that  all  their  members,  whatever  precautions  they 
may  adopt,  suffer  from  gout ;  and  in  many  English  families  the 
disease  has  been  handed  down  from  father  to  son  for  centuries 
(Garrod). 

Next  in  importance  to  hereditary  predisposition  stands  the 
patient' s  own  mode  of  life.  This  may  bring  on  gout  without 
any  help  from  inheritance.  Gout  has  long  been  recognized  as  a 
disease  of  the  wealthy,  as  a  result  of  luxury  and  intemperance, 
of  the  immoderate  use  of  animal  food,  highly-seasoned  dishes, 
heady  wine  and  beer,  combined  with  sedentary  habits.^  Whether 
the  abuse  of  intoxicating  beverages  is  capable,  by  itself,  of  origi- 
nating gout,  may  be  doubted,  especially  as  the  disease  is  com- 
paratively rare  among  the  poorer  class — the  class  which  furnishes 
the  greatest  proportion  of  habitual  drunkards.  It  is  to  the  joint 
operation  of  two  or  more  of  the  causes  enumerated  above  that 
we  must  ascribe  the  greater  prevalence  of  gout  among  dwellers 
in  cities  than  among  country-folk,  among  learned  men  and  states- 
men than  among  the  laboring  people.  Hence,  too,  the  curious 
fact  that  gout  not  unfrequently  disappears,  after  having  lasted 
for  years,  when  the  patient's  mode  of  life  undergoes  a  sudden 


'  The  ancients  looked  on  goub  as  the  daughter  of  Bacchiis  and  Venus.  There  is  an 
old  rhyme  which  runs  thus  : 

"  Vinum  der  Vater,  Coena  die  Mutter, 
Venus  die  Hebamm'  machen  das  Podagram." 
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change  (as  from  loss  of  fortune,  want,  anxiety,  etc.).  As  Syden- 
ham says  :  "  Articularis  hicce  morbus,  quod  milii  aliisque  solatio 
esse  possit,  divites  plures  interemit  quam  pauperes,  plures  sapi- 
entes  quam  fatuos,  etc."  The  prevalence  of  gout  in  England 
and  northern  countries  generally  (especially  Holland)  is  ex- 
plained by  the  custom  of  dining  freely,  and  washing  down  large 
quantities  of  animal  food  with  profuse  libations  of  strong  drink  ; 
its  rarity  in  Italy  and  southern  Europe,  by  the  habitual  modera- 
tion exercised  in  the  matter  of  food  and  drink. 

The  male  is  far  more  liable  to  gout  than  the  female  sex.  Tliis 
is  principally  due  to  the  fact  that  women  are  usually  more 
abstemious  in  their  use  of  alcoholic  liquors,  and  less  given  to 
sexual  excesses  than  men.  The  authority  of  Hippocrates 
(Aphorism  29,  Sect.  VI.)  gave  currency  to  the  notion  that 
women  were  protected  against  gout  by  menstruation,  and  were 
onl}^  attacked  by  it  when  this  function  was  interfered  with,  or 
after  the  climacteric  period  ;  but  this  rule  has  been  found  to  be 
far  from  universal,  and  the  belief  which  formerly  prevailed  in 
the  depurating  elfect  of  the  menstrual  ^ow  on  the  system  has 
long  since  been  given  up.  It  is  quite  possible,  however,  that 
those  causes  by  which  the  menstrual  function  is  disturbed  may 
promote  the  occurrence  of  gout,  and  vice  versa.  It  should 
always  be  borne  in  mind  that  gout  is  undoubtedly  more  common 
in  women  of  mature  age. 

Age  is  a  great  element  in  determining  the  outbreak  of  the 
malady.  Gout  usually  makes  its  first  appearance  between  thirty 
and  forty ;  sooner  in  persons  with  a  hereditary  than  in  those 
with  an  acquired  tendency.  Occasionally,  when  inherited  pre- 
disposition happens  to  coincide  with  that  due  to  habits  and  regi- 
men, we  hnd  the  disease  breaking  out  at  an  earlier  period — dur- 
ing youth,  or  even,  if  we  are  to  believe  the  statements  of  many 
writers,  in  childhood. 

Scudamorc  furnishes  the  following  statistics,  based  on  the  observation  of  64 
cases :  the  first  attack  of  gout  occurred  between  the  20th  and  25th  years  in  6 ; 
between  25  and  30  in  17;  between  30  and  35  in  14;  l)etween  35  and  40  in  13; 
between  40  and  45  in  2 ;  between  45  and  50  in  6  ;  between  50  and  55  in  2 ;  between 
55  and  GO  in  3  ;  between  60  and  65  in  1.  Sydenham,  Hcberden,  Garrod,  and  others 
state  that  they  have  never  seen  gout  occur  before  the  age  of  puberty.    Qairdner,  on 
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the  other  hand,  has  seen  more  than  one  paroxysm  of  regular  gout  even  in  infants  at 
the  breast.  Trousseau  met  with  it  in  a  boy  aged  six,  and  Debout  (Union  m^dic. 
1869.  No.  103)  in  several  children  between  ten  and  fifteen  years  of  age.  Some  of 
the  older  writers  on  medicine  (Aretaeus,  Morgagni,  etc.)  also  allude  to  the  occur- 
rence of  gout  in  children ;  but  they  may  have  confounded  true  gout  with  rheum- 
arthritis. 

There  is  yet  anotlier  cause  capable  of  originating  gout,  even 
without  the  aid  of  inherited  predisposition.  I  allude  to  the  pro- 
longed influence  of  lead,  which  was  noticed  casually  by  Mus- 
grave  and  Parry  (1807)  ;  but  special  attention  was  first  drawn  to 
it  by  Garrod  and  Charcot  (G-az.  hebdom.  1863.  27).  Their  expe- 
rience has  been  confirmed  by  others,^  and  amounts  to  this  :  that 
cases  of  gout — which,  as  already  stated,  is  decidedly  uncommon 
among  the  laboring  poor — are  chiefly  met  with  in  this  class  of 
patients  among  persons  who  have  a  great  deal  to  do  with  lead 
(house-painters,  lacquerers,  type-founders,  workmen  in  lead- 
mills,  etc.),  and  who  have  already  suffered  from  colic  or  other 
symptoms  of  chronic  poisoning  by  lead  ;  so  that  a  direct  connec- 
tion between  gout  and  the  saturnine  cachexia  must  be  admitted 
to  exist. 

The  exciting  causes  which  bring  on  the  individual  paroxysm 
in  persons  with  an  acquired  or  inherited  tendency  to  gout  are 
very  various :  exposure  to  cold  and  wet,  errors  of  diet,  sexual 
excesses,  violent  outbursts  of  ^^assion  ;  not  unfrequently,  too, 
mechanical  injuries,  such  as  knocks  and  braises,  or  concussion  of 
the  whole  body ;  sudden  changes  of  regimen,  etc.  Change  of 
weather  exerts  a  powerful  influence ;  north  and  east  winds  are 
especially  dreaded  by  gouty  people,  paroxysms  of  the  disease 
being  most  frequent  in  spring  and  autumn. 

Pathology. 

The  characteristic  feature  of  gout  is  the  peculiar,  periodic 
recurrence  of  the  joint-affection — the  gouty  paroxysm.  But  it 
may  call  forth  a  variety  of  other  disorders  in  internal  organs, 


1  Bricheteau,  Gazette  dea  Hopitaux,  1870.  26.  Bucquoy,  Union  Med.,  1868,  74. 
Wilka,  Guy's  Hospital  Reports,  1870,  XV.,  p.  40. 
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which  may  exhibit  either  a  perioclie  or  a  continuous  type  ;  these 
disorders  may  set  in  from  the  first,  or  they  may,  and  usually  do, 
defer  their  appearance  till  after  the  patient  has  gone  through  a 
series  of  attacks  of  regular  gout.  These  various  manifestations 
of  the  disease  are  commonly  distinguished  as  particular  forms  of 
it.  Cullen,  for  example,  is  followed  by  many  writers  in  sepa- 
rating from  the  proper  gouty  paroxysm  (normal,  regular,  true, 
acute  gout)  an  atonic  form  (torpid,  chronic  gout),  a  retrocedent 
form,  and  an  aberrant  form  (internal,  latent,  masked,  metastatic, 
anomalous  gout).  Others,  again,  are  content  with  a  division  into 
regular  and  irregular  gout,  including  under  the  latter  term  all 
those  gouty  troubles  which  do  not  assume  the  form  of  the  com- 
plete paroxysm. 

These  diversities  are  principally  due  to  the  fact  that  when  the 
disease  has  lasted  a  long  time,  or  when  the  patient's  constitution 
is  worn  out,  profo under  changes  begin  to  be  wrought  in  the  sj^s- 
tem.  These  deeper  changes  no  longer  subside  as  completely  as 
the  earlier  paroxysms,  when  the  patient's  constitution  was  still 
unimpaired,  and  other  circumstances  were  more  favorable  to 
recovery.  The  typical  form  of  regular  gout,  with  its  intervals  of 
apparently  perfect  health,  is  thus  obscured ;  the  joint-affection 
grows  more  chronic,  other  organic  mischief  comes  gradually  to 
the  fore,  and  the  patient  ultimately  passes  into  a  state  of  disable- 
ment which  only  recalls  the  earlier  type  of  the  disease  by  its 
alternate  exacerbations  and  remissions. 

AH  these  varieties,  and  especially  the  typical  or  genuine  form 
of  gout,  are  usually  preceded  by  a  long  period  of  incubation 
lasting  for  months  or  years.  Taken  by  itself,  this  period  offers 
little  to  indicate  its  true  significance.  The  patient  suffers  from 
all  sorts  of  trouble  in  his  abdominal  viscera,  trouble  usually 
included  under  the  elastic  term  "abdominal  plethora,"  and 
mainly  caused  by  the  mode  of  life  described  above,  viz.,  a  liberal 
dietary,  a  free  use  of  wine  and  beer,  and  insufficient  bodily  exer- 
cise. Such  patients  usually  complain  of  indigestion  in  all  its 
forms ;  tension  and  fullness  of  the  epigastrium,  tympanites, 
retching,  and  heart-burn,  irregularity  of  the  bowels,  with  a  ten- 
dency to  constipation  ;  the  urine  is  often  scanty  for  days 
together,  highly  concentrated,  scalding  the  urethra,  and  deposit- 
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ing  a  sediment  of  urates  soon  after  it  is  passed.  These  symptoms 
are  often  associated  with  hemorrhoidal  troubles,  depression  of 
spirits  and  irritability,  hypochondria,  palpitation  of  the  heart, 
praecordial  anxiety,  sleeplessness,  etc.  The  gouty  proclivities  of 
many  such  patients  are  manifest  at  a  glance  :  they  are  corpulent, 
their  complexion  is  livid,  with  a  shade  of  yellow,  and  their  nose 
red  at  the  tip  {Ac7ie  rosacea).  I  need  hardly  add  that  this  state 
of  tilings  does  not  invariably  end  in  gout ;  while,  on  the  other 
hand,  there  are  many  gouty  subjects,  especially  among  those 
with  an  inherited  tendency,  who  do  not  present  the  appearance 
I  have  just  described. 

A.— Regular  or  Typical  Gout.   The  Normal  or  Acute  Gouty  Paroxysm. 

(Podagra.) 

The  seizure  is  almost  always  preceded  by  warning  symptoms. 
These  are  extremely  various  and  indefinite.  Sometimes  they 
consist  in  disturbances  of  digestion,  in  an  exacerbation  of  the 
patient's  gastric  troubles  ;  sometimes  in  nervous  symptoms,  such 
as  restlessness,  uncertainty  of  spirits,  a  sense  of  weariness,  or 
painful  dragging  of  the  limbs ;  sometimes  in  definite  pja-exial 
phenomena,  such  as  alternate  shivering  and  heat  of  skin,  with 
perspiration  ;  sometimes,  again,  the  patient  may  feel  exception- 
ally brisk,  in  unusually  high  spirits,  with  an  increased  appetite, 
etc.  As  a  general  rule,  the  same  patient  always  experiences  the 
same  premonitory  symptoms  ;  so  that  a  man  who  has  already 
suffered  once,  or  more  than  once,  is  often  aware  of  the  approach 
of  a  fresh  attack,  while,  on  the  first  occasion,  he  is  usually  taken 
at  unawares.  The  premonitory  symptoms  may  last  from  a  few 
hours  to  several  days. 

Graves  says  that  in  hereditar}'-  gout  the  symptoms  premoni- 
tory of  the  first  attack  are  often  very  slight,  increasing  progres- 
sively in  their  severity  as  the  attacks  recur  ;  whereas,  in  acquired 
gout,  they  exhibit  an  inverse  order  of  intensity. 

The  actual  seizure  usually  occurs  during  the  night,  between 
midnight  and  three  a.m.  The  patient  is  suddenly  aroused  by 
acute  pain  in  the  affected  joint,  usually  (when  the  disease  is 
recent)  the  metatarso-phalangeal  joint  of  one  great  toe.  He  feels 
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as  tliougli  a  nail  were  being  driven  into  the  joint,  or  as  though 
the  toe  were  being  crushed  in  a  vice,  or  bon^d  witli  a  red-hot 
iron  ;  the  slightest  touch  causes  agony  ;  the  limb  is  often  allected 
by  twitchings  which  add  to  the  patient's  sufferings.  The  pain 
continues  unabated  till  dawn,  when  tlie  affected  part  is  found  to 
be  swollen,  the  skin  over  it  reddened,  hot,  dry,  and  glazed,  the 
neighboring  veins  more  prominent  than  usual.  The  patient  is 
feverish  ;  a  brief  rigor  is  followed  by  heat  of  skin,  a  quick,  full, 
compressible  pulse,  and  a  scanty  secretion  of  urine  of  high  spe- 
cific gravity,  depositing  an  abundant  sediment.  Towards  morn- 
ing the  pain  at  last  abates,  the  local  symptoms  and  the  fever 
subside  in  some  degree,  the  patient  breaks  out  into  a  perspira- 
tion, and  obtains  some  of  the  rest  for  which  he  craves.  The  day 
is  spent  in  tolerable  comfort ;  the  joint  continues  to  be  red  and 
swollen,  though  less  hot  and  tender ;  the  neighboring  skin  is 

« 

more  or  less  oedematous. 

But  on  the  ensuing  night  the  same  scene  is  repeated.  All  the 
phenomena  of  the  paroxysm  recur,  perhaps  with  less  violence, 
and  subside  again  towards  morning.  This  goes  on  for  about  a 
week  or  ten  days,  every  night  witnessing  an  exacerbation,  every 
day  a  remission  of  the  symptoms.  The  first  attack  seldom  lasts 
for  less  than  five  or  for  more  than  ten  days.  By  the  third  or 
fourth  night  the  symptoms  have  grown  much  milder ;  finally  the 
swelling  entirely  subsides,  the  skin  resumes  its  normal  hue,  the 
cuticle  peels  off  in  flakes,  the  dilated  veins  disappear.  The 
affected  region  continues  for  several  days  to  be  unusually  sensi- 
tive and  stiff — this  feeling  of  stiffness  lasting  longer  in  old  people 
and  those  who  have  suffered  repeatedly  before.  The  patient 
soon  regains  his  health  ;  nay,  he  feels  like  a  new  man  after  the 
sufferings  and  sleepless  nights  that  he  has  gone  through  ;  many 
patients,  especially  the  younger  ones,  profess  to  feel  decidedly 
better,  after  tlieir  first  attack  of  gout,  than  they  felt  before. 
The  duration  of  the  paroxysm  usually  stands  in  an  inverse  ratio 
to  the  severity  of  the  pain,  the  degree  of  restlessness,  excitement, 
and  fever.    The  converse  holds  good  likewise. 

It  is  only  in  a  few  exceptional  cases  that  the  first  attack  of 
gout  is  also  the  last.  As  a  rule,  the  disease  recurs,  under  favor- 
able circumstances,  at  intervals  of  many  months  or  years  ;  when 


110  sejStatoe. — diseases;  of  the  locomotive  apparatus. 

the  patient's  habits  and  inherited  tendencies  are  against  him,  at 
intervals  which  are  much  sliorter.  The  hmgth  of  tlie  interval  is 
usually  proportionate  to  the  violence  of  the  foregoing  attack. 

The  first  paroxysm  commonly  occurs  towards  the  end  of 
winter  or  the  beginning  of  spring  ;  the  subsequent  ones,  either  at 
the  same  season,  or  in  autumn  too  ;  not  unfrequently  at  regular 
annual  or  biennial  intervals. 

In  nearly  three-fourths  of  the  total  number  of  cases,  the  first 
attack  is  limited  to  the  metatarso-phalangeal  joint  of  one  great 
toe,  the  left  toe  being  ai:)parently  more  often  chosen  than  the 
right  (Gairdner) ;  in  a  small  minority  of  cases  both  great  toes  are 
involved  at  once,  or  the  ankles,  or  some  other  joint  in  the  foot. 
To  the  first  attack,  therefore,  the  term  Podagra^  "foot-gout,"  is 
peculiarly  applicable.  Other  joints,  as  e.  g.,  those  of  the  hands 
{Chiragra),  or  the  knee  {Gonagra)^  are  very  rarely  the  seat  of  a 
first  seizure;  and  even,  when  the}^  are,  the  foot  is  usually 
attacked  with  them.  The  shoulder-joint  {Omagra),  the  elbow, 
the  hip  {TscMagra),  the  intervertebral  joints  {IUiachisagra\  and 
other  articulations,  are  only  involved  in  very  old  cases  of  the 
disease,  simultaneously  with  the  feet. 

The  following  is  the  proportion  between  the  various  joints  affected  in  a  firet 
attack  of  gout,  as  observed  by  Scudamore  in  a  series  of  71  cases.  One  great  toe 
was  attacked  in  49,  boljh  great  toes  in  4,  one  great  toe  together  with  the  inner 
aspect  of  the  foot  in  2,  the  outer  aspect  of  one  foot  in  2,  one  ankle-joint  in  2, 
both  ankle-joints  in  1,  one  ankle-joint  Avith  the  inner  aspect  of  the  same  foot  in 
1,  one  great  toe  together  with  the  inner  side  of  the  foot  and  the  ankle-joint  in 
1,  the  inner  aspect  of  both  feet  in  1,  the  heel  of  one  foot  in  1,  both  feet  and 
both  hands  in  1,  one  toe  and  one  thumb  in  1,  the  right  knee-joint  in  1,  the  left 
knee  in  1,  the  back  of  one  hand  in  1,  one  wrist  in  1,  the  backs  of  both  hands 
in  1.  Garrod  found  that  only  in  5  out  of  100  first  seizures  were  any  joints 
besides  the  great  toes  affected.  Braun  (in  his  translation  of  Gairdner's  Avork) 
gives  a  summary  of  28  first  seizures;  in  24  of  these  one  great  toe  was  attacked, 
in  2  the  dorsum  of  the  foot,  in  1  the  knee-joint,  and  in  1  the  hand. 

The  severity  of  the  individual  symptoms  abates  with  each 
successive  paroxysm  of  gout ;  but  the  paroxysms  themselves 
last  longer,  and  ma}^  drag  on  for  two  or  three  weeks,  or  even  a 
month.  Subsequent  attacks  are  no  longer  confined  to  the  joint 
originally  affected,  but  involve  others  either  simultaneously  or 
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altematel}^ ;  sometimes  the  disease  may  shift  from  joint  to  joint 
{Arthritis  mga).  Then,  too,  the  local  phenomena  are  less  and 
less  disposed  to  subside  completely ;  the  skin  remains  reddened 
and  traversed  by  varicose  veins  ;  the  swelling  no  longer  subsides 
as  completely  as  it  did,  but  rather  exhibits  an  increase  after 
every  fresh  attack  ;  the  constitutional  symptoms  show  less  ten- 
dency to  disappear,  the  patient  no  longer  finding  himself  free 
from  his  sufferings  in  the  intervals  between  successive  parox- 
ysms ;  in.  short,  the  disease  gradually  becomes  chronic.  At  the 
same  time  tlie  individual  attacks  lose  their  definite  and  typical 
character ;  the  organism  seems  no  longer  able  to  bring  forth  a 
sharp  attack  of  acute  gout,  or — on  the  view  of  the  ancient  phy- 
sicians— to  expel  the  materies  morhi  from  the  blood  by  a  vigor- 
ous effort  at  elimination.  Hence  the  name  "atonic  gout" 
applied  to  the  malady  at  this  stage.  • 

LEEDS  ^WEST-RIDING 

y(  DICO-CHi«URCICAL  SOCIETY 

B.— Irregular,  Chronic,  Atonic  Gout. 

In  the  vast  majority  of  cases,  this  variety  of  gout  is  evolved 
from  the  typical  form,  when  the  latter  has  persisted  for  many 
consecutive  years.  We  find  it  chiefly  in  older  people,  whose 
strength  has  been  more  or  less  undermined  by  age  and  long  ill- 
health  and  by  the  continual  recurrence  of  gastric  disorder. 
Unsuitable  treatment  of  the  earlier  attacks,  such  as  the  abuse  of 
narcotics  or  blood-letting,  is  said  to  favor  the  transition  from  the 
regular  to  the  irregular  and  chronic  form  of  gout.  Sometimes, 
but  far  more  rarely,  the  disease  is  chronic  from  the  beginning ; 
this  is  most  likely  to  happen  in  sickly  women  with  a  strong 
inherited  proclivity. 

The  chronic  variety  of  gout  contrasts  with  its  acute  form  by 
the  diminished  intensity  of  the  articular  inflammation  and  the 
greater  prominence  of  the  attendant  disturbances.  The  prodro- 
mata  are  much  more  definite  and  prolonged.  The  patient  is  tor- 
mented, for  days  together,  by  dyspeptic  symptoms  of  all  sorts  ; 
his  tongue  is  thickly  coated  ;  he  has  pain  in  the  epigastrium,  his 
abdomen  is  tumid,  he  suffers  from  colic  and  diarrhoea,  frequent 
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sweating,  and  marked  variations  in  tlie  quantity  and  quality  of 
the  urinary  secretion,  wliicli  is  generally  pale,  clear,  and  of  low- 
specific  gravity.  His  temper  is  depressed,  irritable,  and  quick  to 
anger. 

The  onset  of  the  paroxysms  is  no  longer  exclusively  noctur- 
nal. They  may  be  brought  on  at  any  hour  by  trifling  or  acci- 
dental causes,  and  are  no  longer  attended  by  the  old  agonizing 
pain,  high  fever,  vivid  redness  and  heat  of  the  joints.  The  tender- 
ness is  much  less  marked  ;  heat  and  swelling  come  on  slowly  and 
imperfectly ;  the  febrile  movement  is  slight,  or  may  be  wholly 
absent.  The  digestive  troubles,  on  the  other  hand,  persist  with 
undiminished  intensity  ;  vague  pains  are  felt  elsewhere,  by  which 
the  patient  is  often  more  annoyed  than  he  is  by  the  joint-affec- 
tion. Some  of  these  symptoms  gradually  subside  ;  but  the  local 
swellings  are  not  entirely  dispersed  ;  a  soft,  doughy,  or  even  fluc- 
tuating tumor  remains  behind,  which  is  due  to  an  exudation, 
rich  in  urates,  either  into  the  joint  itself,  or  into  the  tissues 
around  it.  The  sparingly  soluble  urates  are  left  when  the  exuded 
liquid  is  reabsorbed  ;  the  joint  does  not  regain  its  former  mobil- 
ity, and  the  patient  misses  the  general  sense  of  relief  and  well- 
being  which  used  to  follow  a  typical  paroxysm  of  the  disease. 
Digestion  is  permanently^  out  of  order,  and  he  finds  walking 
exercise  troublesome. 

After  a  succession  of  these  attacks,  the  joints  become  per- 
manently distorted,  nodulated,  or  fusiform  ;  the  bones  are  often 
dislocated.  The  swollen  parts  feel  pasty  or  gritty  to  the  finger, 
and  at  last  become  quite  hard.  These  swellings — the  so-called 
tophi  or  gouty  concretions  {nodi  arthriticl) — are  most  commonly 
situated  on  the  joints  of  the  hands  and  feet,  on  the  tendons  of 
the  fingers  and  toes,  and  on  the  elbow  ;  they  may  reach  the  size 
of  a  walnut. 

In  cases  so  far  advanced  as  these,  concretions  may  also  form 
in  parts  distant  from  any  joint ;  their  formation  m^y  coincide 
with  a  paroxysm  or  may  be  attended  with  pain,  or  it  may  occur 
during  an  interval,  without  the  patient  being  aware  of  it.  The 
most  common  seat  of  such  deposits  is  the  ear,  where  they  attain 
the  size  of  a  pin's  head  or  even  of  a  pea  ;  t\\Qy  are  also  met  with 
elsewhere,  in  the  subcutaneous  connective  tissue,  in  the  nasal 
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and  tarsal  cartilages,  in  the  muscles  and  tlieir  tendons.^  Old 
writers  give  cases  in  which  the  entire  body  was  studded  witli 
such  concretions. 

The  veins  are  seen  to  be  much  dilated  and  varicose  in  the 
neighborhood  of  the  swollen  and  encrusted  joints  ;  they  may  not 
nnfrequently  be  traced  as  hard  cords  to  some  distance  along  the 
affected  limb.  Paget'  points  out  that  they  are  usually  hlled 
with  blood-clot,  and  may  give  rise  to  embolism. 

Chalk-stones  of  limited  size,  and  not  of  very  old  standing, 
may  become  absorbed  and  disappear  under  appropriate  manage- 
ment. But  after  they  have  remained  in  situ  for  any  length  of 
time  and  have  increased  in  size,  they  act  as  foreign  bodies  and 
set  up  irritation.  The  skin  over  them  becomes  inflamed  and 
finally  gives  way  under  circumstances  of  considerable  suffering. 
The  abscess  thus  produced  discharges  a  milky  paste  or  mortar- 
like material,  consisting  of  pus  mixed  with  urates ;  or  else  a 
thinner  and  more  sanious  liquid,  holding  larger  particles  in  sus- 
pension, which  sometimes  stick  to  the  edges  and  base  of  the 
ulcer,  and  look  like  stalactites.  The  ulcer  itself  is  indolent,  and 
looks  spongy  and  relaxed  ;  it  shows  little  tendency  to  heal ;  even 
if  it  closes  np,  a  trifle  is  enough  to  open  it  afresh.  When  an 
abscess  of  this  sort  has  burst  and  set  free  its  contents,  the  affected 
part  not  nnfrequently  becomes  less  painful,  and  regains  its 
former  suppleness  in  some  degree.  When  they  are  numerous 
and  chronic,  however,  the  nlcers  only  contribute  to  wear  out  the 
l^atient's  strength  and  hasten  his  dissolution. 

The  disease  often  drags  along  in  this  way  with  alternate 
exacerbations  and  remissions  till  its  final  issue.  The  patient 
nsuLilly  feels  better  during  the  summer  months  ;  a  temporary 
respite  may  be  gained  by  an  altered  mode  of  life  and  suitable 
treatment ;  but  as  the  inclement  season  of  the  year  comes  round, 
the  malady  resumes  its  virulence,  and  exacerbations  which 
remind  us  of  typical  gouty  paroxysms  set  in  once  more.  The 
joints  are  permanently  swollen,  the  digestion  is  always  out  of 
order,  the  state  of  the  patient's  nutrition  grows  steadily  worse, 

'  WyHS  asserts  that  the  tophi  situated  in  the  skin  originate  in  the  sudoriparous 
glands.  (Meftiorabilien  fiir  Prakt.  Aerzte,  1870,  p.  233.) 
-  St.  Bartholomew's  Hosp.  Reports,  18G6.  II.  p.  83. 
VOL.  XVI.— 8 
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and  a  general  enfeeblement  of  the  system  becomes  associated 
with  the  pain  due  to  movement  of  the  stiffened  and  distorted 
joints.  The  patient  shuffles  wearily  about  with  the  help  of  a 
stick  ;  or  else,  avoiding  all  exertion,  he  cowers,  peevish  and 
morose,  wrapped  up  in  blankets  and  feather-beds,  morbidly 
alive  to  external  influences,  dreading  every  change  of  weather, 
every  draught  of  air,  etc.  The  skin  is  inclined  to  perspire,  and 
owing  partly  to  this  cause,  partly  to  constitutional  cachexia, 
falls  a  prey  to  divers  eruptions.  The  patient  is  further  tormented 
by  vague  nervous  symptoms,  such  as  wandering  pains,  palpita- 
tion of  the  heart,  prsecordial  anxiety,  singing  in  the  ears,  etc., 
without  any  demonstrable  organic  lesion  to  account  for  any  of 
them. 

In  many  cases,  again,  we  have  complications  of  another  kind, 
viz. ,  acute  or  chronic  affections  of  internal  organs,  grouped  under 
the  common  head  of  "visceral"  or  "internal"  gout,  when  a 
causal  connection  is  suspected  to  exist  between  them  and  the 
gouty  paroxysm,  or  when  they  are  regarded  as  manifestations  of 
the  gouty  diathesis.  There  is  scarcely  any  disease  which  has 
not  been  called  "gouty"  in  this  sense  of  the  word;  many  of  the 
older  physicians,  indeed,  laid  themselves  open  to  the  charge  of 
exaggeration  by  ascribing  a  specifically  gouty  character  to  every 
malady,  no  matter  what,  occurring  in  persons  either  actually 
subject  to  gout,  or  simply  predisposed  to  it.  On  the  other  hand, 
we  must  beware  of  running  too  far  into  the  opposite  extreme, 
like  some  modern  writers  who  absolutely  reject  all  belief  in  a,ny 
connection  between  gout  and  certain  diseases  of  internal  organs. 
It  is  perfectly  true  that  we  sometimes  find  gouty  subjects  afflicted 
with  diseases  whose  course  and  symptoms  betraj'-  their  intimate 
connection  (if  we  take  them  as  a  whole)  with  the  gouty  affection 
of  the  joints,  their  causal  dependence  on  the  same  diathesis.  Ana- 
tomically, the  gouty  nature  of  such  internal  disorders  can  only 
be  j)roved  by  finding  the  same  deposits  of  urates  as  those  which 
characterize  the  joint-affection  itself.  Hitherto,  however,  apart 
from  a  few  rare  and  exceptional  cases,  we  only  know  of  one 
instance  in  which  this  proof  has  been  furnished.  Garrod  has 
shown  that  there  exists  a  form  of  renal  disease  associated  with 
the  precipitation  of  urates  in  the  parenchyma  of  the  kidneys, 
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and  which  may  therefore  be  legitimately  viewed  as  a  gouty 
nepliritis  or  nephritis  uratlca^  like  the  equally  common  pydilis 
uratlca.  These  affections  of  the  kidneys  differ  but  little,  as 
regards  their  symptoms,  from  the  chronic  forms  of  diffuse  nc^phri- 
tis  arising  in  other  ways  ;  indeed,  a  nephritis  or  pyelitis  uratica 
can  hardly  be  distinguished  from  other  forms  of  nephritis  and 
pyelitis,  except  by  finding  an  excessive  amount  of  urates  elimi- 
nated in  the  urine.  Apart  from  this  condition  of  the  urine,  there 
exists  no  specific  symptom  capable  of  indicating  the  gouty  char- 
acter of  any  visceral  disease.  It  is  only  w^hen  a  particular 
malady  deviates  from  its  usual  course  by  suddenly  receding  as 
the  characteristic  joint-affection  breaks  out,  or  by  breaking  out 
when  the  latter  subsides,  that  we  are  justified  in  regarding  it 
as  probably  of  a  gouty  nature.  Cases  of  the  latter  kind  have 
been  termed  " retrocedent "  or  "metastatic"  gout,  on  the  sup- 
position that  the  materies  morhi,  deserting  the  joints,  transfers 
itself  to  other  parts,  where  it  sets  up  irritation.  Cases  of  the 
former  kind,  where  an  internal  disease  of  importance,  after  obsti- 
nately resisting  all  treatment,  stops  abruptly  when  the  typi- 
cal paroxysm  of  gout  sets  in,  are  termed  cases  of  "masked"  or 
"latent"  gout.  So  long,  however,  as  no  such  alternation  has 
occurred,  we  are  not  justified,  however  unusual  the  sjnnptoms 
may  be,  in  doing  more  than  suspect  the  existence  of  latent  gout, 
even  in  persons  with  an  undoubted  predisposition  to  the  disease, 
or  who  have  already  suffered  from  it.  Our  suspicions  may  receive 
support  from  the  favorable  issue  of  some  mode  of  treatment 
regarded  as  specific. 

There  is  a  group  of  external  disorders  of  a  painful  kind,  dis- 
tinct from  the  articular  disorder,  which  may,  with  some  degree 
of  assurance,  be  regarded  as  of  gouty  origin,  when  they  happen 
to  be  associated  with  deposits  of  urates.  Such  deposits  are 
occasionally  met  with  under  the  scalp,  in  the  connective  tissue, 
or  in  the  muscular  and  aponeurotic  coverings  of  the  skull ;  they 
cause  very  severe  pain,  which  may  fairly  be  designated  "gout 
in  the  head"  or  "gouty  migraine."  In  other  cases,  which  have 
been  described  under  the  name  of  "neuropathic  gout,"  the  seem- 
ingly neuralgic  paroxysms  may  really  be  due  to  similar  deposits 
in  the  periosteum  or  in  the  muscles  of  the  trunk  and  limbs.   It  is 


116    SENATOE. — DISEASES  OF  THE  LOCOMOTIVE  APPARATUS. 

possible  that  similar  deposits  may  occur  in  the  intervertebral 
joints,  and  cause  neuralgic  symptoms  by  irritating  the  nerves  at 
their  exit  from  the  vertebral  canal  ;  but  it  is  more  likely  that 
such  symptoms,  occurring  as  they  mostly  do  in  oldish  people, 
are  indicative  of  chronic  inflammatory  processes  developed  as 
independent  complications  of  true  gout.^  Taken  altogether,  the 
number  of  cases  that  can  fairly  be  regarded  as  "visceral  gout" 
is  very  small.  Most  of  the  affections  described  under  this  name, 
especially  by  the  older  writers  on  this  subject,  are  either  sequelce 
of  gout  (due  to  absence  of  exercise,  being  cooped  up  in  hot,  ill- 
ventilated  rooms,  and  other  conditions  favorable  to  venous  con- 
gestion, and  fostering  a  liability  to  catarrh,  etc.),  or  else  compli- 
cations. 

The  predisposing  causes  of  gout,  viz.,  habitual  over-indul- 
gence in  heavy  meals  and  alcoholic  beverages,  sexual  excesses, 
want  of  exercise,  etc.,  tend  also  to  bring  on  a  variety  of  other 
disorders,  which  are,  for  this  very  reason,  often  met  with  in 
association  with  gout.  Though  related  to  this  disease,  they 
cannot  fairly  be  regarded  as  manifestations  of  the  specific  gouty 
diathesis.  Nevertheless,  they  are  often  viewed  in  tliis  light.  A 
host  of  abdominal  disorders  and  hemorrhoidal  troubles,  various 
affections  of  the  liver  and  stomach,  renal  and  biliary  calculi,  with 
other  chronic  diseases  of  the  kidneys  and  bladder,  are  often  due 
to  causes  enumerated  above,  and  are  accordingly  often  met  with 
as  complications  of  gout.  The  cerebral  and  cardiac  symptoms, 
more  especially  the  apoplexies,  fainting-fits,  anginal  paroxj^sms, 
pulmonary  congestions,  so  often  met  with  in  gouty  patients  at 
an  advanced  stage  of  the  disease,  and  whose  suddenness  of  onset 
and  rapid  course  naturally  lead  to  the  belief  in  abrupt  metas- 
tasis, ought  almost  always  to  be  ascribed,  not  to  specific  gouty 
changes  in  the  heart  and  blood-vessels,  but  to  chronic  endo-arte- 
ritis  of  the  cerebral  and  coronary  arteries,  with  its  usual  conse- 
quences— a  disease  which  is  common  enough  apart  from  gout. 
The  atheromatous  degeneration,  and  especially  the  calcification 


'  Such  is,  in  all  probability,  the  correct  interpretation  of  many  cases  recorded  by 
Albers  (Deutsche  Klinik,  1849.  No.  25);  they  ought  to  be  regarded  as  instances  of 
Spondylitis  deformans  (Vide  Arthritis  deformans)  occurring  in  gouty  subjects. 
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of  the  arterial  walls  found  in  such  cases,  are  often  regarded, 
wlien  they  are  present  in  gouty  persons,  as  analogues  of  the 
articular  deposits— as  internal  chalk-stones  ;  but  this  view  could 
only  be  maintained  with  justice  if  the  structural  changes  in 
question  were  found  to  coexist  with  an  excess  of  urates,  and  no 
such  excess  has,  np  to  the  present  time,  been  demonstrated. 

Anatomy  and  Chemistry. 

The  one  structural  change  constantly  found  in  the  bodies  of 
gouty  patients  who  have  at  last  succumbed  to  their  protracted 
sufferings  is  the  cliange  in  those  joints  which  were  the  seat  of 
the  disease  during  life.  This  change  consists  in  the  deposit  of 
a  material,  chiefly  made  up  of  urates  with  a  very  minute  pro- 
portion of  organic  matter,  in  the  articular  tissues,  and — in  very 
old  cases — ^in  the  peri-articular  tissues  as  well,  sc.  in  the  hursce 
mucoscB,  the  sheaths  of  tendons,  and  even  in  the  periosteum  of 
the  epiphyses.  First  and  most  frequently,  w^e  find  the  artic- 
ular cartilages,  the  fibrous  capsule,  and  the  synovial  membrane, 
encrusted  with  a  white  or  yellowish-white  material  resembling- 
sand  or  pi  aster- of -Paris.  Budd  says  that  the  central  part  of 
each  disk  of  cartilage  is  most  abundantly  impregnated,  the  pro- 
portion of  the  foreign  matter  diminishing  towards  its  edges,  so 
that  the  zone  lying  next  to  the  synovial  capillary  network  may 
appear  quite  unaltered.  Budd's  researches,  confirmed  by  those 
of  Cornil  and  Ranvier,  indicate  the  cartilage-capsules  as  the 
centre  and  starting-point  of  the  deposits.  They  first  of  all 
become  crowded  with  tufts  of  crystals  ;  similar  tufts  then  make  . 
their  appearance  in  the  intercellular,  matrix.  In  marked  con- 
trast to  this  arrangement  Zalesky  found  that  the  deposit  of 
urates,  artificially  produced  in  birds  by  ligature  of  the  ureters, 
occurred  primarily  in  the  intercellular  substance.  The  chief 
constituent  of  the  deposits  is  acid  urate  of  soda ;  next  comes 
sodic  chloride,  and  compounds  of  uric  acid  with  lime,  magnesia, 
and  ammonia.  Carbonate  and  phosphate  of  lime  are  not  unfre- 
quently  present,  and  Budd  even  detected  hippuric  acid. 

According  to  Garrod,  the  following  is  the  way  in  which  the 
urates  are  deposited  :    A  tolerably  clear,  transparent  liquid  is 


118    SENATOR. — DISEASES  OF  THE  LOCOMOTIVE  APPARATUS. 

first  of  all  effused  into  tlie  tissues ;  out  of  this  fluid  tlie  salts 
enumerated  above  crystallize ;  tliey  remain  after  the  fluid  por- 
tion of  the  exudation  has  been  absorbed. 

Besides  these  deposits  we  find  more  or  less  distinct  traces 
of  inflammation  in  and  about  the  joint.  These  are  due  to  a 
mechanical  or  possibly  even  chemical  irritation  set  up  by  the 
deposited  urates,  and  consist  of  hypersemia  and  thickening  of 
the  synovial  membrane,  03dema  of  the  peri-articular  connective 
tissue,  dissociation  and  fraying-out  of  the  cartilage,  and  some- 
times even  caries  of  the  epiphyses,  ankylosis,  dislocation,  etc. 

As  already  stated,  the  deposits  may  occur  in  other  superficial 
parts  as  well  as  in  the  joints  ;  nay,  we  find  cases  on  record  in 
which  urates  were  discovered  in  the  cancellous  tissue  of  the 
bones  (Monro,  Cruveilhier,  Fauconneau-Dufresne,  Vircliow^). 
They  might  probably  be  found  in  internal  parts  more  frequently 
than  they  are,  if  post-mortem  examinations  of  gouty  subjects 
were  more  common.  Hitherto,  if  we  set  aside  the  renal  infarc- 
tions presently  to  be  described,  only  two  facts  of  the  kind  have 
been  recorded.  Yirchow  discovered  a  chalk-stone  in  the  larynx, 
and  Liger  asserts  that  he  has  met  with  them  in  the  lungs. 

Of  all  internal  organs  the  kidneys  are  most  often  the  seat  of 
structural  change.  The  change  usually  consists  in  granular 
atrophy,  at  any  rate  in  old  cases  of  gout ;  the  organ  is  shriv- 
elled, with  a  rough,  granular  surface,  a  thickened  and  adherent 
capsule;  on  section,  the  cortex  is  seen  to  be  shrunken,  tough/ 
.  and  uneven.  In  very  advanced  cases,  we  find  the  deposits  of 
urates  described  by  Garrod.  Tlie  urates  form  whitish  streaks, 
*  extending  from  the  pyramids  and  the  medullary  substance  into 
the  cortex ;  the  granular,  amorphous  deposit  is  first  of  all  con- 
fined to  the  uriniferous  tubes  and  their  epithelium  ;  at  a  later 
stage,  it  extends  into  the  interstitial  tissue  likewise,  where  it 
often  assumes  the  form  of  stellate  crystals.  In  many  cases  we 
also  find  a  catarrhal  pyelitis  due  to  the  irritant  effect  of  the 
gravel  or  of  larger  concretions. 

The  body,  moreover,  commonly  shows  signs — apart  from  the 
traces  left  by  intercurrent  disease— of  one  or  more  of  tlie  vis- 


'  Archiv  fiir  path.  Anat.  XLIV.  p.  137. 
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ceral  complications  previously  alluded  to ;  I  refer  more  espe- 
cially to  atheromatous  and  calcareous  changes  in  the  arteries, 
and  other  organic  lesions  of  a  senile  type. 

I  have  alrendy  pointed  out  tliat  the  calcareous  deposits  in  the  walls  of  the  vessels 
ought  not  to  be  mistaken  for  true  gouty  concretions  similar  to  those  in  the  joints. 
Still,  it  is  quite  possible  that  in  individual  cases  of  gout,  uric  acid  may  enter  into 
their  composition.  Schroeder  van  der  Kolk,'  in  dissecting  a  hand  studded  with 
chalk-stones,  found  the  neighboring  veins  thoroughly  impregnated  with  urate  of 
lime,  and  looking  like  white  cords. 

The  blood  of  gouty  patients  was  suspected  by  Forbes,  Jahn, 
and  Rayer,  to  contain  urate  of  soda  in  excess  ;  but  Garrod  was 
the  first  to  demonstrate  its  presence.  According  to  this  author, 
the  blood  in  gout  contains  at  least  .025  to  .175  parts  mille  of 
uric  acid,  whereas  in  health  and  in  many  other  diseases  it  has 
been  shown  to  contain  mere  traces  of  this  salt. 

We  know  nothing  more,  with  any  certainty,  about  the  state 
of  the  blood.  Garrod  says  the  proportion  of  fibrin  is  increased 
during  the  gouty  paroxysm.  The  same  observer  has  found  an 
excess  of  uric  acid  in  the  fluids  transuded  into  the  pericardium 
and  peritoneum,  and  in  the  serum  of  blisters. 

The  method  employed  by  Garrod  for  determining  the  presence  of  uric  acid  in 
the  blood  is  known  as  the  thread-test.  It  only  yields  positive  results  when  a  large 
excess  of  the  acid  is  present,  and  allows  of  nothing  more  than  an  approximative 
estimate  of  quantity;  but  it  is  valuable  on  account  of  the  ease  with  which  it  may 
be  applied.  From  half  an  ounce  to  an  ounce  of  freshly-drawn  blood  is  allowed 
to  coagulate,  and  about  10  c.c.  of  the  serum  poured  into  a  shallow  watch-glass 
about  three  inches  in  diameter ;  ordinary  acetic  acid  (containing  about  thirty  per 
cent,  of  the  pure  acid)  is  then  added  in  the  proportion  of  one  to  ten,  and  a  fine, 
rough  thread,  about  an  inch  in  length,  plunged  into  the  mixture.  The  watch-glass 
is  then  set  aside  in  a  moderately  warm  place  for  from  twenty-four  to  forty-eight 
houre  and  protected  from  dust.  If  the  serum  contain  a  minimum  proportion  of 
.025  per  mille  of  uric  acid,  the  latter  will  crystallize  out  upon  the  thread  in  the 
form  of  delicate  rhombic  crystals  recognizable  under  the  microscope. 

Uric  acid  has  long  been  known  to  exist,  and  has  often  been 
demonstrated,  in  the  perspiration  of  gouty  patients  (Swediaur, 
Mayer,  Bird,  Charles  Petit,  Chomel,  Garrod).    But  it  is  not 


'  Nederl  Lancet.  185B,  July  and  August,  p.  97, 
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invariably  present  de  Martini  and  Ubaldlni^).  Possibly  its 
presence  may  give  rise  to  the  formation  of  clialk-stones  in  the 
skin. 

Vigla's  assertion,''  that  in  gout  and  tlie  uric  acid  diathesis  the  saliva  is  acid, 
deserves  no  credit,  for  it  really  refers  to  the  mixed  liquids  in  tlie  buccal  cavity, 
which,  as  everybody  knows,  may  vary  widely  in  their  reaction. 

The  state  of  the  urine  in  gouty  patients  is  of  the  highest 
interest.  Fromherz  and  Gugert,  Jahn,  Front,  Berthollet,  had  all 
of  them  observed  a  diminution  in  the  quantity  of  uric  acid  ;  in 
regular  gout  this  diminution  was  only  observed  before  each 
paroxysm  ;  in  chronic  gout  it  was  found  to  be  constant.  But 
all  these  observations  were  vitiated  by  a  fundamental  error. 
Grarrod  was  the  first  to  obtain  trustworthy  data  concerning  the 
changes  in  the  state  of  the  urine  associated  Avitli  the  different 
stages  of  the  disease  ;  and  his  results  have,  in  the  main,  been 
confirmed  by  subsequent  inquirers  (C.  Gr.  Lehmann,  Ranke, 
Braun).  The  following  are  the  conclusions  that  have  been 
arrived  at :  in  typical  acute  gout  the  proportion  of  uric  acid  in 
the  urine  undergoes  a  marked  decrease  several  days  before  the 
paroxysm ;  it  may  fall  to  one-half  or  less  of  the  normal  daily 
quantity.  During  the  paroxysm — at  least  during  the  first  few 
days — but  little  uric  acid  is  excreted  ;  its  quantity  sinks  even 
lower  than  it  had  sunk  before  ;  it  then  rises  once  more,  so  that, 
towards  the  close  of  the  attack,  it  may  be  regarded  as  relatively 
normal.  It  is  quite  true  that  the  usual  average  is  not  alwaj^s 
reached ;  but  then  we  must  take  into  account  the  low  diet  on 
which  the  patient  has  been  kept,  and  the  occurrence  of  other 
evacuations.  Berthollet '  and  Scudamore  state  that  the  propor- 
tion of  phosphoric  acid  in  the  urine  is  markedly  augmented  dur- 
ing the  attack.  The  other  constituents  of  the  urine  do  not  pre- 
sent any  considerable  deviation  from  the  average  during  a  typical 
paroxysm.  The  total  amount  of  the  secretion  is,  as  I  have 
already  observed,  diminished ;  it  does  not  return  to  its  usual 
average  till  the  paroxysm  is  on  the  decline.    In  the  intervals 

1  Presse  medicale  beige.  1866.  XVIII.,  No.  6. 

«  Gazette  des  Hopitaux,  1872,  No.  27. 

'  Quoted  by  Scudamore,  loo.  cit.    S.  84  £E. 
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between  the  attacks  of  regular  gout  the  urine  is  often  found  to 
be  poor  iu  uric  acid  ;  ux)on  th(.^  whole,  however,  its  condition  in 
tliis  respect  may  vary  widely,  and  may  continue  normal  for  long 
periods  of  time. 

As  the  disease  becomes  chronic,  and  the  paroxysms  lose  their 
typical  character,  the  difference  between  the  state  of  the  urine 
during  and  between  the  paroxysms — especially  as  regards  the 
proportion  of  uric  acid — becomes  gradually  less  appreciable. 
The  urine  is  generally  paler  and  less  highly  concentrated ;  its 
quantity  varies  according  to  the  food  and  drink  taken,  and  the 
same  may  be  said  of  its  principal  constituents,  with  the  excep- 
tion of  the  uric  acid.  This  is  always  diminished,  and  may  be 
reduced  to  a  mere  trace,  scarcely  admitting  of  quantitative  deter- 
mination. In  old  cases,  when  the  digestion  is  much  disturbed, 
oxalate  of  lime  often  makes  its  appearance  in  considerable  quan- 
tity, forming  a  sediment  (Prout,  Begbie,  Rayer,  Gallois) ;  many 
observers  have  also  detected  sugar  (Prout,  Lehmann,  Gairdner), 
though  always  in  small  proportion  and  as  a  temporary  phenome- 
non. For  my  own  part,  I  have  never  succeeded  in  finding  a  trace 
of  sugar  in  several  cases  of  very  chronic  gout.  Finally,  as  the 
cachexia  grows  more  profound,  the  urine  often  assumes  a  char- 
acter indicative  of  contracted  kidneys :  it  is  very  copious,  pale, 
deposits  a  trifling  sediment,  or  none  at  all,  is  of  very  low  specific 
gravity,  and  contains  a  variable  trace  of  albumen.  In  other 
cases  we  find  signs  of  cystitis,  the  urine  containing  pus  and 
mucus,  and  speedily  undergoing  ammoniacal  decomposition,  with 
a  deposit  of  triple  phosphate. 


Theory  of  Gout. 

That  gout  is  a  constitutional  disorder  cannot  be  doubted, 
when  we  reflect  on  its  mode  of  development  and  symptoms,  more 
especially  on  the  multiplicity  of  its  local  manifestation.  It  is 
quite  certain  that  when  the  characteristic  features  of  the  disease 
— the  gouty  deposits — are  already  present,  there  exists  a  morbid 
condition  of  the  blood  and  humors — a  dyscrasia.  This  was 
known  even  to  the  ancients  ;  but  to  their  knowledge  modern 
research  has  added  the  information  that  the  deposits  consist 
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cliieHy  of  urates,  and  that,  in  fully-developed  gout,  the  blood 
and  humors  are  loaded  with  the  same  compounds,  whence  the 
progressive  increase  of  the  deposits.  On  these  few  data  a  variety 
of  theories  have  been  built — some  designed  to  explain  the  dys- 
crasia,  the  "  uric  acid  diathesis  ; "  others,  the  occurrence  of  the 
periodic  attacks  of  gout. 

First,  then,  as  regards  the  origin  of  the  dyscrasia.  Among 
the  older  theories,  most  of  which  are  incompatible  with  our  pres- 
ent knowledge,  one  only — that  of  Todd — deserves  our  notice, 
Todd  put  great  stress  on  the  digestive  disorders  by  which  the 
actual  outbreak  of  gout  is  preceded.  The  morbid  activity  of  the 
stomach  and  duodenum  was  thought  by  him  to  lead  to  the  for- 
mation of  lactic  and  uric  acids,  these  acids  entering  into  com- 
bination with  certain  elements  of  the  bile  retained  in  the  blood, 
owing  to  simultaneous  disorder  of  the  liver.  The  gouty  diathe- 
sis would  thus  depend  on  the  blood  being  overloaded,  not  merely 
with  uric  acid,  but  with  other  excretory  products  also ;  nay, 
Todd  went  so  far  as  to  assert  that  gout  might  exist  without  the 
presence  of  uric  acid  in  the  blood  at  all.  The  latter  assertion  is 
wholly  arbitrary,  for,  in  the  present  state  of  science,  the  only 
characteristic  feature  of  gout  is  the  deposition  of  urates,  and  this 
must  be  due  either  to  the  presence  of  an  excess  of  uric  acid  in 
the  blood,  or,  supposing  the  proportion  of  uric  acid  to  remain 
normal  (and  we  know  that  this  is  exceedingly  minute),  on  its 
being  abnormally  insoluble.  That — apart  from  the  accumulation 
of  uric  acid  in  the  blood — there  may  be  other  changes  in  the 
composition  of  that  fluid  and  of  the  humors  generall}^  is  very 
possible — nay,  not  at  all  improbable  ;  but  we  know  nothing  about 
such  changes  at  present,  and  they  can  never  acquire  signiflcance 
in  our  eyes  so  long  as  their  connection  with  the  pathognomonic 
deposits  of  urates  has  not  been  determined.  Moreover,  of  all 
the  substances  which  can  accumulate  in  the  blood  to  excess,  iiric 
acid  and  its  salts  are  the  least  soluble,  and  therefore  the  most 
likely  to  be  deposited.' 


1  That  a  similar  part  to  that  of  uric  acid  may  be  played  by  other  compounds  of 
sparing  solubility  has  been  shown  by  Virchow'n  discovery  (see  his  Archiv,  XXXV.,  358, 
and  XXXVI, ,  147)  of  deposits  of  guanin— a  sort  of  guanin-gout— in  piga 
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Todd's  theory  is  cliietly  based  on  the  observed  fact  that  diges- 
tive disturbances,  such  as  gastric  catarrh  with  formation  of  acid, 
are  commonly  attended  by  a  sediment  of  urates  in  the  urine. 
Tlie  occilrrence  of  this  sediment  used  formerly,  and  even  now,  to 
be  frequently  taken  as  proof  of  an  increased  formation  and 
elimination  of  uric  acid.  The  inference  is  quite  wrong.  There 
is  not  the  slightest  evidence  of  any  real  increase  in  the  amount 
of  uric  acid  produced  in  the  system  ;  and  even  if  there  were,  the 
increase  could  only  be  transient  and  of  short  duration,  since  the 
digestive  disorder  would  tend  to  limit  the  supply  of  nourishment 
— of  the  material  from  which  the  uric  acid  is  formed — and  would 
thus  interfere  with  any  continued  accumulation  of  the  acid  in 
the  system — with  the  production  of  a  uric  acid  dyscrasia.  On 
the  other  hand,  we  are  obliged  to  admit  that  disorder  of  the 
digestive  functions,  when  the  dyscrasia  already  exists,  is  an 
important  element  in  the  production  of  the  gouty  paroxysm,  as 
we  shall  see  more  clearly  farther  on. 

The  more  modern  view,  according  to  which  the  source  of  the 
augmented  production  of  uric  acid  is  to  be  sought  in  the  amount 
and  nature  of  the  food — in  the  abuse  of  albuminous  and  fatty 
articles  of  diet — rests  on  a  more  secure  foundation.  It  is  com- 
monly imagined  that,  owing  to  a  luxurious  habit  of  life  and 
want  of  exercise,  the  nutrient  matters  taken  into  the  system  are 
imperfectly  oxidized  ;  the  alcohol  and  fatty  matter,  more  espe- 
cially, diverting  the  inspired  oxygen  from  the  albuminous  com- 
pounds, which  accordingly,  instead  of  being  converted  into  urea, 
remain  at  a  lower  point  of  oxidation  as  uric  acid.  Put  in  this 
way,  however,  the  hypothesis  is  untenable,  for  the  system  is 
never  deprived  of  oxygen,  save  in  asphyxia ;  moreover,  it  has 
been  proved  by  Woehler  and  Frerichs  that  the  formation  of  uric 
acid  is  not  entirely  due  to  a  diminished  power  of  oxidation. 
They  found  that  when  uric  acid  was  artificially  introduced  into 
the  body,  whether  of  man  or  of  the  lower  animals,  it  underwent 
conversion  into  urea,  notwithstanding  the  fact  that  both  in  man 
and  in  animals  a  certain  quantity  of  uric  acid  is  constantly  being 
eliminated  as  such.  Did  the  latter  merely  represent  a  residue  of 
imperfectly  oxidized  albumen,  it  would  be  difficult  to  explain  its 
constant  occurrence,  seeing  that  an  artificially  added  excess  of 
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this  residual  compound  meets  with  no  difhculty  in  becoming 
fully  oxidized. 

The  origin  of  uric  acid  must  therefore  be  referred  to  other 
causes,  of  which  we  are  only  able  to  point  out  a  few,  and  this 
with  only  a  certain  degree  of  likelihood.  There  is  much  reason 
to  believe  that  the  spleen  is,  if  not  the  only,  yet  a  very  impor- 
tant source  of  uric  acid.  When  the  spleen  is  enlarged,  uric 
acid  is  produced  in  larger  quantity  than  usual.  We  see  this 
in  splenic  leukaemia,  and  in  other  instances  brought  forward 
by  H.  Ranke.'  The  spleen  as  a  whole,  and  especially  its  con- 
stituent follicles,  are  liable  to  enlargement  of  a  physiological 
kind  also,  viz.,  some  hours  after  food,  at  a  time  when  the  pro- 
ducts of  gastro-intestinal  digestion  are  being  absorbed  {GrsLy, 
Schoenfeld,  Ecker).  We  find  a  corresponding  increase  in  the 
amount  of  uric  acid  eliminated  several  hours  after  a  meal.  An 
abundant  meal  thus  operates  in  a  twofold  manner  to  increase 
the  production  of  uric  acid  :  on  the  one  hand,  by  furnishing  the 
system  with  more  materials  for  its  formation  (this  is  especially 
true  of  food  rich  in  albuminoids) ;  on  the  other,  by  exerting  a 
specific  influence  on  the  functional  activit}''  of  the  spleen.  Here 
we  have  a  possible  cause  to  account  for  the  increased  formation 
of  uric  acid  in  gluttonous  persons,  a  cause  which  may  possibly 
continue  to  operate  for  some  time  after  their  diet  is  reduced,  for 
the  repeated  and  considerable  enlargement  of  the  spleen  may 
gradually  have  developed  a  chronic  congestion  and  functional 
over-activity  of  that  organ. 

AVhatever  be  the  source  of  the  uric  acid,  and  whatever  its 
significance,  one  thing  is  quite  certain :  that  a  diet  rich  in  albu- 
minoids (C.  G.  Lehmann,^  H.  Ranke),  and  especially  in  fatty 
matter  (G.  Meissner  and  Koch  %  contributes  greatly  to  increase 
the  formation  of  uric  acid.  The  same  result  follows  the  intro- 
duction of  certain  constituents  of  articles  of  diet  which  are  more 
common  at  the  table  of  the  wealthy  and  luxurious  than  at  that 

'  Beobaclitungen  und  Versuche  iiber  die  Ausscheidung  der  Harnsiiure.  Miinchen, 
1858. 

2  Zoochemie,  p.  421. 

^Nachrichten  von  der  Konigl.  Ges.  d.  Wissensch.  zu  Gottingen.  1865.  P.  183. 
Ztschrift.  fiir  rat.  Med.  XXIV.,  207. 
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of  the  poor,  viz.,  asi)aragiii  unci  malate  of  lime  (Meissner,  Koch). 
AVe  are  tlierefore  quite  justified  in  regarding  that  dietary  wliich 
the  common  experience  of  pliysicians  indicates  as  an  important 
element  in  the  causation  of  gout,  as  one  of  the  principal  causes 
of  an  increased  formation  of  uric  acid.  But  this  is  not  enougli 
to  explain  the  characteristic  deposits  wliich  occur  in  gout ;  for  if 
the  excess  of  uric  acid  be  eliminated  from  the  system  as  fast  as  it 
is  formed,  no  accumulation  can  take  place  in  the  blood  ;  and  even 
if  the  rate  of  elimination  fall  short  of  that  of  production,  there  is 
no  reason  why  larger  quantities  of  uric  acid  than  the  normal 
minimum  should  not  accumulate  in  the  blood  without  being 
deposited  anywhere,  since  that  fluid  is  able  to  hold  a  much 
larger  amount  of  the  acid  in  solution  than  it  is  usually  called 
upon  to  do.  As  I  have  already  stated,  an  abnormal  quantity  of 
uric  acid  is  produced  in  the  system  under  various  conditions 
{e.  in  splenic  leukaemia);  this  is  partly  got  rid  of  by  an 
increase  in  the  amount  excreted  in  the  urine,  while  another  part 
also,  in  excess  of  the  normal  average,  is  retained  in  solution  by 
the  blood  and  humors.  The  blood  and  humors  will  also  contain 
an  excess  of  uric  acid  when,  the  rate  of  formation  being  con- 
stant, elimination  is  interfered  with,  as  in  many  forms  of  renal 
disturbance  (nephritis,  extirpation  of  the  kidneys,  ligature  of  the 
ureters) ;  and  yet  neither  under  these  conditions,  nor  in  leukae- 
mia, do  we  find  deposits  of  urate  of  soda.  It  is  only  in  birds  and 
snakes,  which  normally  produce  a  far  greater  amount  of  uric 
acid  than  man  and  other  mammals,  that  arrested  elimination  is 
followed  by  an  accumulation  so  great  as  to  exceed  the  solvent 
capacity  of  the  humors  and  to  produce  deposits  which,  as  Zales- 
ky  ^  has  shown,  are  quite  analogous  to  those  produced  in  gout. 

We  are  thus  forced  to  conclude  that  in  gout  there  is  either 
so  great  a  disproportion  between  the  rate  at  which  uric  acid  is 
formed  and  that  at  which  it  is  eliminated  as  to  cause  it  to  accu- 
mulate in  the  blood  to  an  extent  beyond  the  solvent  capacity 
of  that  fluid,  or  else  that  the  solvent  power  of  the  blood  itself 
is,  for  some  reason  or  other,  diminished. 

It  is  upon  the  first  of  these  alternatives  that  Garrod  lays 

'  TJntersuchungen  iiber  den  uramisclien  Prozess  und  die  Funktion  der  Nieren.  Tubin- 
gen, 1865. 
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most  stress.  In  his  view  of  the  matter,  which  is  very  generally 
accepted,  the  function  of  the  kidneys  is  interfered  with  at  a  very 
early  period  in  gout,  and  an  accumulation  of  uric  acid  in  the 
blood  thereby  promoted.  The  exciting  causes  of  the  actual 
paroxysm  operate  by  sudden  additional  interference  with  the 
renal  function,  or  by  lessening  the  alkalinity  of  the  blood,  thus 
determining  the  precipitation  of  urates  with  the  usual  pheno- 
mena of  acute  gout.  To  this  theory  there  is  only  one  objec- 
tion. It  is  true  that  the  kidneys  usually  become  affected  during 
the  course  of  the  disease,  especially  in  its  irregular,  chronic 
stage ;  but  they  are  seldom  found  to  be  diseased  at  the  time  of 
the  first  attack  of  gout,  or  during  the  earlier  "typical"  stage. 
At  any  rate,  during  this  early  period  we  hardly  ever  find  any 
symptoms  of  renal  disease,  such,  e.  g.^  as  albuminuria;  more- 
over, the  very  rare  occasions  that  have  presented  themselves 
of  examining  the  kidneys  after  death  in  this  initial  stage  of 
gout  have  not  hitherto  furnished  evidence  of  any  serious  mor- 
bid change  in  them.  It  has  also  been  suggested  that  the  kid- 
neys may  be  irritated  and  brought  into  an  inflammatory  condi- 
tion by  the  excess  of  uric  acid  formed  and  eliminated  before  the 
actual  outbreak  of  gout.  But  this  view  is  quite  opposed  to  our 
experience  of  leukaemia ;  leuksemic  patients  go  on  for  years 
excreting  abnormally  large  quantities  of  uric  acid  without  get- 
ting any  sort  of  renal  inflammation. 

These  more  than  doubtful  speculations  concerning  the  exist- 
ence of  renal  mischief  at  the  very  outset  of  gout  are  quite 
unnecessary  for  the  explanation  of  many — or  rather  of  most — 
cases  of  the  acquired  disease.  Conditions  similar  to  those 
which  cause  a  premature  deposit  of  uric  acid  and  its  salts  in 
urine,  without  their  quantity  being  really  augmented,  ma}^  also 
occur  in  the  interior  of  the  bod}'' ;  they  will  then  give  rise  to  the 
precipitation  of  a  quantity  of  uric  acid  which  might,  under 
ordinary  circumstances,  have  remained  dissolved  in  the  blood 
and  humors.  *  Among  these  conditions  is  an  increase  in  the  pro- 
portion of  acids  or  of  acid  salts. 


'  A  case  of  extensive  gonty  concretions  occurring  in  a  pigeon,  whose  uropoetic 
organs  were  perfectly  healthy,  has  been  recorded  by  Siedamgrotzki  (  Virchow  und 
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Now,  it  is  a  striking  fact  that  the  cliief  causes  of  gout  (putting 
aside  hereditaiy  predisposition),  viz.,  over-indulgence  in  albu- 
minous food,  and  disturbances  of  digestion,  both  tend  to  aug- 
ment the  production  of  acid  in  the  sj^stem.  Food  rich  in  albu- 
minoids, besides  furnishing  materials  for  the  formation  of  uric 
acid,  serves  as  a  medium  for  the  introduction  of  acid  salts 
(phosphates)  or  even  of  free  acids  into  the  system  ;  further,  it 
gives  rise  to  the  formation  of  phosphoric  and  sulphuric  acids  in 
such  excess  as  actuall}^,  in  many  instances,  to  increase  the 
acidity  of  the  urine.  Again,  as  regards  disturbances  of  diges- 
tion, we  know  that  they  contribute  to  generate  organic  acids 
(lactic  acid,  volatile  fatty  acids)  in  abundance ;  and  it  is  clear 
that  these  acids,  becoming  absorbed,  may  diminish  the  alkalin- 
ity of  tlie  blood. 

Accordingly  we  see  that  in  gout  a  whole  series  of  circum- 
stances combine  to  increase  the  formation  of  uric  acid,  and  at 
the  same  time  to  lessen  the  solvent  capacity  of  the  humors. 
Trifling  causes  may  then  suffice  to  cause  precipitation  of  uric 
acid  or  its  salts,  and  to  bring  on  a  paroxysm  of  gout.  For  we 
may  regard  it  as  certain  that  the  acute  paroxysm  is  due  to  the 
irritation  set  tip  by  the  urates  in  the  tissues  amid  which  they 
are  deported. 

Whether  the  precipitation  of  the  urates  shall  occur  in  the 
kidneys  and  urine,  or  at  an  earlier  stage — from  the  tissue  juices 
— depends  on  circumstances  of  whose  nature  we  are  absolutely 
ignorant.  In  the  former  event,  we  get  lithiasis,  a  formation 
of  gravel  and  calculi ;  in  the  latter,  gout.  This  is  the  obvious 
relation  between  the  two  disorders ;  they  often  occur  together 
in  the  same  patient ;  the  difference  between  them  referring 
solely  to  the  locality  where  the  precipitation  of  urates  takes 
place. 

How  comes  it  that  in  gout  the  urates  are  deposited,  in  the 
first  instance,  in  cartilage — a  tissue  containing  no  proper  blood- 
vessels—and in  those  Joints  which  are  farthest  from  the  heart  ? 
This  may  be  explained  by  supposing  that  some  part,  at  least,  of 

Hirsch,  Jahresbericht,  1873.  II.  617) ;  it  illustrates  the  importance  of  this  question  of 
insolubility,  and  proves  that  the  latter  is  sufficient  of  itself  to  cause  a  precipitation  of 
urates,  without  help  from  disease  of  the  urinary  apparatus. 
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the  uric  acid  may  be  formed  in  the  tissues  themselves,  and  car- 
ried away  by  the  lymph  ;  possibly,  too,  the  urates  may  be  even 
less  soluble  in  the  Ij^mph  than  in  the  blood  itself.  It  has 
been  shown  by  Zalesky  and  Chrzonszewsky '  that  the  uric  acid 
deposits,  produced  artificially  by  arresting  renal  elimination, 
occur  first  and  most  abundantly  in  the  juice-canals  and  lym- 
phatics. Further,  we  must  reflect  that  in  the  more  distant  parts 
of  the  body  the  venous  circulation  is  sluggish,  thereby  facili- 
tating passive  congestion  and  transudation.  Lastly,  as  regards 
the  special  liability  of  the  metatarso-phalangeal  joint,  we  must 
take  into  account  a  fact  insisted  on  by  Hueter,  viz.,  that  this  very 
joint  is  commonly  affected  by  simple  panarthritis  in  oldish  per- 
sons, and  the  previous  existence  of  this  inflammatory  mischief 
tends  to  localize  the  efi'ects  of  the  uric  acid  diathesis. 

The  connection  between  chronic  lead-poisoning  and  gout, 
which  has  only  been  recognized  of  late  years,  depends,  in  all 
likelihood,  on  a  variety  of  convergent  conditions.  In  the  first 
place,  the  urine,  under  the  influence  of  lead,  grows  scanty  and 
highly  concentrated,  thus  promoting  an  accumulation  of  uric 
acid  in  the  system ;  then,  again,  the  digestive  functions  are 
usually  disturbed  by  lead,  even  without  actual  colic ;  further, 
it  may  be  that  lead  impairs  the  solvent  power  of  the  blood 
directly ;  finally,  lead-poisoning  is  among  the  causes  of  neph- 
ritis (Oilier,  Lancereaux,  Tardieu,  Biermer,  etc.),  to  which  the 
simultaneous  abuse  of  intoxicating  liquors  may  likewise  con- 
tribute. 

The  nephritis  which  gradually  sets  in  during  chronic  gout, 
and  leads  to  contraction  of  the  kidneys,  must  obviously  contri- 
bute to  keep  up  the  accumulation  of  uric  acid  in  the  blood ; 
and  the  results  of  experiment  show  conclusively  that  when  this 
accumulation  becomes  very  great,  the  uric  acid  may  be  deposited 
in  the  internal  viscera  as  well  as  in  the  joints  ;  chalk-stones  may 
form  in  them,  as  shown  by  the  post-mortem  results  already 
alluded  to,  few  as  they  still  are.  Here,  as  in  the  joints,  the 
precipitation  of  uric  acid  is  greatly  favored  by  a  sluggish  cir- 
culation ;  and  this  is  possibly  the  reason  why  persons  with  a 


'  VircJmo's  Archiv,  XXXV.  174.    See  also  PawUnoff,  ibidem,  LXII.  p.  57. 
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tendency  to  venous  congestion— g.^  of  the  hemorrhoidal  veins 
—and  those  in  reduced  liealtli,  are  especially  prone  to  suffer 
from  those  internal  maladies  which  we  should  be  fully  justihed 
in  calling  "visceral  gout,"  had  we  only  some  criterion  whereby 
to  distinguish  them  from  similar  affections  due  to  other  causes. 
{Yide  p.  ll4.) 

Again,  it  is  not  impossible  to  suggest  an  explanation  of  the 
way  in  which  the  joint-affection  and  the  internal  disorders  alter- 
nate with  one  another.  (Masked,  metastatic,  and  retrocedent 
gout.)  We  may  fairly  imagine  that  blood  impregnated  with 
uric  acid,  and  possibly  with  other  abnormal  constituents  also, 
may  cause  various  troubles  which  refuse  to  subside  until  a  cer- 
tain excess  of  the  impurities  in  question  has  been  got  rid  of  by 
precipitation  in  the  joints  ;  and  conversely,  that  when  the  joint- 
affection  is  suddenly  arrested  in  the  full  course  of  its  develop- 
ment by  any  cause  {e.  g.,  exposure  to  severe  cold),  an  internal 
disease,  a  form  of  "retrocedent  gout,"  maybe  brought  on.  In 
the  majority  of  cases,  however,  in  which  internal  disease  coin- 
cides with  a  relatively  mild  form  of  arthritis,  the  former  may  be 
attributed  to  the  enfeeblement  of  the  patient' s  constitution  by  pre- 
vious attacks ;  for  when  many  such  attacks  have  occurred,  the 
tissues  about  the  joints  become  more  or  less  completely  satu- 
rated, the  vessels  obliterated  and  impervious,  so  that  a  further 
exudation  and  precipitation  of  urates  in  the  same  vascular  area 
may  become  less  and  less  j)Ossible,  and  finally,  altogether  impos- 
sible. Then  it  is  that  the  typical  joint-affection  ceases  to  occur ; 
in  its  stead  we  find  mere  suggestions  of  a  paroxysm,  which,  in 
the  teleological  language  of  the  older  physicians,  were  termed 
"  fruitless  attempts  at  a  crisis." 

Diagnosis. 

Regular  gout  can  hardly  be  taken  for  anything  but  what  it 
is  ;  for  the  sudden  onset  of  the  joint-affection  with  acute  pain  in 
the  middle  of  the  night,  after  previous  disorder  of  digestion,  is  a 
characteristic  phenomenon,  which  has  no  parallel  in  the  history 
of  any  other  local  or  constitutional  malady.  Traumatic  inflam- 
mation of  the  great  toe-joint  might,  indeed,  exhibit  the  same 
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appearances ;  but  even  then  the  previous  history  and  condition 
of  the  patient,  the  absence  of  the  predisposing  causes  of  gout, 
the  signs  of  injury,  would  easily  insure  a  correct  diagnosis. 
Still  less  likely  are  we  to  mistake  gout  for  rheumarthritis  (see 
chapter  on  diagnosis  of  the  latter). 

Chronic  or  irregular  gout,  when  several  joints  are  permanently 
swollen,  may  be  mistaken  for  arthritis  deformans,  especially  for 
that  form  in  which  the  joints  of  the  lingers  and  toes  are  involved. 
The  two  diseases  may  be  distinguished  from  each  other  by  con- 
sidering the  antecedent  circumstances  of  the  patient — arthritis 
deformans  being  a  disease  of  the  poor,  of  the  female  rather  than 
of  the  male  sex,  while  the  converse  is  true  of  gout.  Again,  the 
patient's  habits,  and  a  history  of  previous  attacks  of  regular 
gout,  may  throw  light  upon  the  case,  for  arthritis  deformans  is 
gradual  in  its  development ;  it  usually  progresses  symmetrically 
on  both  sides  of  the  body  (in  this  respect  unlike  gout),  and  it  is 
not  associated  with  those  alterations  in  the  urine  which  are  so 
common  in  gout.  Finally,  in  a  doubtful  case,  the  discovery  of 
chalk-stones  elsewhere  (e.  g.,  in  the  auricle)  or  of  urate  of  soda  in 
the  blood  bv  Garrod's  thread-test,  would  decide  us  in  favor  of 
gout. 

As  regards  internal  or  visceral  gout,  the  circumstances  which 
might  lead  us  to  infer  its  existence  in  any  case  have  already 
been  discussed  (p.  114). 

Course,  Duration,  and  Issues. 

From  the  descriptions  given  above,  the  reader  will  have 
already  learned  that  gout  runs  a  very  tedious  course,  extending 
over  a  series  of  years.  In  its  regular  form  the  paroxj'sms  are 
separated  from  one  another  by  intervals  of  various  length,  during 
which  the  diathesis  continues  latent,  i.  e.,  gives  rise  to  no  symp- 
toms, or  to  symptoms  which  are  trifling  and  by  no  means  dis- 
tinctive. AVhen  circumstances  are  favorable,  and  the  malady 
does  not  pass  into  its  chronic  form,  it  usually  persists  till  life  is 
brought  to  a  close  by  other  causes.  Complete  recovery  from 
gout  is  among  the  rarest  of  exceptions,  while,  on  the  other  hand, 
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death  scarcely  ever  results  directly  from  the  rei^nlar  form  of  the 
disease. 

Chronic  gout  usually  ends  in  death  after  a  variable  number 
of  years.  The  fatal  issue  is  immediately  due  to  organic  mischief 
brought  on  by  the  combined  operation  of  the  gouty  diatliesis, 
the  complications  which  so  frequently  attend  it,  and  the 
advanced  age  of  the  patient.  The  organic  mischief  commonly 
belongs  to  the  category  of  senile  degenerations,  and  gives  rise 
either  to  a  lingering  cachexia,  to  which  the  patient  succumbs 
gradually,  or  to  sudden  death,  with  the  symptoms  of  apoplexy 
or  angina  pectoris. 

LEEDS  icWEST-RIDING 

Pro^;2D^?i'5iG0-CHiRUKCICAL  SOCIETY 

This  is  unfavorable  as  regards  complete  and  permanent 
recovery.  Any  real  arrest  of  the  morbid  process  usually  de- 
mands as  an  indispensable  preliminary  a  complete  revolution 
in  the  patient's  mode  of  life,  and  to  such  a  revolution  surround- 
ing circumstances  and  the  inclinations  of  the  patient  himself 
usually  form  an  insurmountable  hindrance.  Patients  who  have 
enough  self-control  to  give  up  their  old  habits,  and  to  adopt  and 
carry  out  a  suitable  rule  of  life,  may  keep  their  gout  down  for  a 
long  term  of  years,  shorten  their  sufferings  most  materially,  and 
reach  a  comparativel}^  vigorous  and  tranquil  old  age.  An  oppo- 
site line  of  conduct  carries  its  punishment  with  it. 

The  more  irregular  the  type  of  the  disease,  the  more  it  is 
complicated  by  visceral  disorders  and  a  general  impairment  of 
nutrition,  the  less  chance  there  is  of  even  temporary  improve- 
ment— of  intervals  of  perfect  freedom  from  suffering, — and  the 
greater  is  the  danger  to  life. 

The  prognosis  of  hereditary  gout  is  usually  less  hopeful  than 
that  of  the  acquired  disease,  the  former  being  more  obstinate 
and  more  prone  to  pass  into  the  irregular  variety. 

As  regards  the  individual  paroxysm,  the  following  indications 
may  be  viewed  as  favorable  :  the  limitation  of  the  disease  to  few 
joints,  or,  better  still,  to  one  joint  only,  especially  if  that  joint 
be  a  toe  ;  acute  fever ;  severe  local  inflammation,  with  great 
pain  ;  strict  periodicity  of  occurrence.     The  more  marked  all 
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these  features  are,  the  better  is  the  prospect  of  a  period  of 
unbroken  health  to  follow  the  attack,  and  the  longer  may  this 
period  be  expected  to  last. 

Treatment. 

The  treatment  of  gout  may  be  considered  under  three  heads  : 
1st.  Treatment  of  the  gouty  diathesis ;  2d.  Treatment  of  the 
paroxysm  ;  8d.  Treatment  of  the  morbid  changes  induced  by 
gout  in  internal  and  external  organs — of  the  local  products  of 
diseased  action. 

The  treatment  of  the  gouty  diathesis  consists  in  the  adoption 
of  measures  similar  to  those  enjoined,  by  way  of  prophylaxis,  on 
persons  hereditarily  predisposed  to  the  disease,  or  on  those  who 
have  become,  in  consequence  of  their  own  self-indulgence, 
appropriate  subjects  for  its  development,  and  who  are  already 
suffering  from  the  disorders  that  herald  its  approach — the  so- 
called  "  premonitory  symptoms."  Those  who  have  much  to  do 
with  lead  and  its  preparations  ought,  moreover,  to  guard  them- 
selves against  the  injurious  effects  of  this  metal  by  adopting  the 
various  precautions  primarily  designed  to  ward  off  lead-poison- 
ing, but  tending  likewise  to  prevent  gout. 

1.  Treatment  of  the  Gouty  Diathesis. 

Foremost  among  the  measures  pertaining  to  this  branch  of 
our  subject  stands  the  due  regulation  of  diet  and  mode  of  life. 
Without  this,  all  the  vaunted  remedies  and  plans  of  treatment — 
and  they  are  legion — will  fail,  while,  on  the  other  hand,  this 
alone  will  often  prove  to  be  an  adequate  substitute  for  all 
medicinal  agents  of  whatever  kind. 

What  I  havQ  already  said  about  the  influence  of  diet,  in  dis- 
cussing the  etiology  and  pathology  of  gout,  is  enough  to  show 
that  albuminous  and  especially  fatty  matters  should  be  very 
sparingly  indulged  in,  and  never  allowed  to  burden  the  digestive 
apparatus  either  by  their  quantity  or  otherwise  ;  further,  that 
all  food  likely  to  irritate  the  kidneys  should  be  strenuously 
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avoided.  Roughly  speaking,  the  diet  should  be  vegetable  rather 
than  animal.  Spices  and  other  stimulating  condiments  should, 
as  far  as  possible,  be  excluded  in  preparing  the  food.  Absti- 
nence from  meat  must  not,  of  course,  be  pushed  so  far  as  strict 
vegetarianism,  for  in  the  majority  of  cases,  at  any  rate,  it  would 
be  impossible  to  enforce  a  vegetarian  regimen  for  any  length  of 
time  ;  it  is  difficult  enough  to  induce  the  patient  to  substitute  a 
simple  and  non-stimulating  dietary  for  those  pleasures  of  the 
table  to  which  he  has  been  used.  Extreme  measures  in  this 
respect  are  not  only  impracticable,  but  undesirable,  for  the 
patient,  if  restricted  to  vegetables,  would  be  obliged  to  consume 
them  in  inordinate  quantities,  and  to  overload  his  stomach,  in 
order  to  retain  some  degree  of  bodily  vigor.  It  must  always  be 
remembered  that  the  object  of  treatment  is  not  to  weaken  the 
patient,  not  to  lower  the  general  level  of  his  nutrition,  but 
merely  to  modify  what  is  abnormal  in  his  diet.  An  eliminatory 
course  of  treatment,  pushed  to  extremes,  or  a  very  sudden 
change  in  the  patient's  habits,  is  often  badly  borne  ;  collapse 
may  ensue,  or  the  constitution  may  be  undermined,  thereby 
facilitating  the  transition  from  regular  to  atonic  gout,  whose 
future  prosi^ects  we  have  already  shown  to  be  so  far  from 
hopeful. 

A  mixed  diet  is  accordingly  the  best — a  diet  containing  a 
minimum  of  fatty  matter,  and  in  which  the  proportion  of 
albuminoids,  especially  of  meat,  is  regulated  in  each  individual 
case  with  due  regard  to  constitutional  strength,  digestive  power, 
occupation,  etc.  As  a  general  rule,  gouty  persons  should  only 
eat  meat  once  a  day,  at  their  chief  meal.  Smoked  and  salt  meat 
and  fish,  pork,  cheese,  farinaceous  compounds  containing  much 
oily  matter  and  highly  spiced,— indeed,  all  culinary  delicacies- 
should  be  absolutely  forbidden.  Eggs  and  dishes  containing 
them  should  be  avoided  as  much  as  possible  ;  the  yolk  must  be 
considered  particularly  noxious,  owing  to  the  quantity  of  oily 
matter  and  lecithin  (an  abundant  source  of  phosphoric  acid)  it 
contains.  On  the  other  hand,  all  kinds  of  soup,  the  more  delicate 
varieties  of  meat,  fish,  shell -fish  (oysters)  in  moderation,  fresh 
vegetables,  and  fruit,  may  be  recommended. 

Tea  and  coffee  should  be  altogether  abjured,  or,  when  the 
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patient  cannot  bring  himself  to  do  this,  should  be  taken  very 
weak ;  milk,  acorn-coffee,  or  an  infusion  of  roasted  cocoa-nibs, 
may  be  substituted.  The  patient's  drink  at  meal-times  should 
be  water — either  plain  water  or  one  of  the  natural  or  artilicial 
carbonated  waters  containing  alkalies  or  alkaline  chlorides  (soda- 
water,  Seltzer,  Facliing,  Bilin,  Giesshuebler  Sauerbrunnen,  car- 
bonate of  lithia,  etc.).  Alcoholic  liquors  should  never  be  taken 
to  quench  thirst,  but  only  as  roborants,  when  they  are  really 
needed  ;  the  best  form  is  then  a  good  red  wine,  neat  or  diluted 
with  water,  or  else  a  light  beer  brewed  with  a  small  proportion 
of  hops  ;  the  fiery  southern  wines,  and  those  which  are  acidulous, 
champagne,  and  heavy  beer  (porter,  etc.),  must  be  forbidden. 

To  prevent  overloading  of  the  stomach,  the  number  of  meals 
should  be  limited.  The  principal  meal,  or  dinner,  should  not  be 
put  off  to  a  late  hour ;  no  food  but  what  is  strictly  needed  to 
allay  the  cravings  of  hunger  should  be  taken  in  the  evening.  I 
need  hardly  say  that  no  universal  dietary  can  be  framed  to  suit 
all  cases.  Even  in  any  individual  case,  alterations  must  be  made 
from  time  to  time,  according  to  the  stage  of  the  disease  and  the 
condition  of  the  patient's  strength ;  a  spare  diet  may  be  indicated 
at  one  period,  a  nourishing  one  at  another.  Further,  the  phj^si- 
cian  must  attend  to  certain  idiosyncrasies  and  to  the  personal 
experience  of  the  patient ;  the  latter  is  often  the  best  judge  of 
what  articles  of  diet  are  likely  to  injure  him  and  bring  on  an 
attack  of  gout. 

Active  exercise  is  of  great  importance.  Its  usefulness  in  gout 
depends,  not,  as  was  formerly  supposed,  on  its  causing  a  more 
active  metamorphosis  of  the  nitrogenous  matters  and  a  quicker 
oxidation  of  uric  acid — for  in  this  respect  exercise  can  do  little 
or  nothing  ^ — but  because  it  uses  up  those  oily  compounds  whose 
accumulation  in  the  system  has  already  been  shown  to  promote 
the  formation  of  uric  acid.  Appropriate  exercise,  moreover, 
stimulates  digestion  and  quickens  the  circulation  of  blood  in  the 

1  The  (lata  we  possess  concerning  the  effects  of  exercise  on  the  qi;antity  of  uric  acid 
eliminated  are  very  contradictory.  Hammond  and  Doecker  state  that  it  is  diminished  ; 
Oenth  and  Heller^  that  it  is  increased  ;  while  //.  Banke  found  the  uric  acid  diminished 
by  gentle  exercise,  increased  by  fatigue.  Finally,  Bence  Jones  was  unable  to  make  out 
any  constant  relation  between  bodily  exercise  and  the  elimination  of  uric  acid. 
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veins,  partly  by  the  mechanical  influence  of  muscular  contraction 
on  tliese  vessels,  partly  by  quickening  the  respiratory  movements 
and  thereby  aiding  the  aspiration  of  blood  from  the  systemic 
veins  ;  it  likewise  increases  the  elimination  of  carbonic  acid, 
whose  accumulation  in  the  blood  causes  arterial  contraction  by 
stimulating  the  vaso-motor  centres,  and  thereby  gives  rise  to 
venous  congestion.  For  all  these  reasons,  exercise  is  especially 
beneficial  to  corpulent  people  who  suffer  from  constipation  and 
hemorrhoids ;  it  ought  likewise  to  be  enjoined  on  other  gouty 
subjects  as  well,  in  due  proportion  to  their  strength.  When 
active  exertion  (walking,  riding,  gardening,  hunting,  gymnastics, 
etc.)  is  forbidden  by  stiffness  of  the  joints,  carriage  exercise, 
friction  and  shampooing  of  the  limbs,  must  take  its  place.  These 
measures  may  be  judiciously  supplemented,  in  recent  cases,  before 
the  development  of  constitutional  cachexia  or  of  internal  disease, 
by  rubbing  the  body  wjth  cold  water  or  brine.  Cold  bathing  has 
been  proved  by  experience  to  be  unadvisable  ;  it  may  easily 
bring  on  an  attack  of  gout,  or  set  up  organic  disease.  Sea-bath- 
ing ought  only  to  be  resorted  to  by  young  and  vigorous  subjects, 
and  then  only  under  great  precautions. 

Gouty  persons  should  be  warmly  clad,  wearing  flannel  next 
to  the  skin,  and  should  live  in  dry  houses.  Those  whose  circum- 
stances allow  them  to  migrate  to  a  warmer  climate  at  the 
approach  of  winter  often  And  the  change  effectual  in  warding  off 
an  attack. 

.  Finally,  the  patient  must  be  advised  to  exercise  the  utmost 
self-restraint  in  sexual  indulgence  ;  late  hours,  excitement,  severe 
study,  etc.,  ought  also  to  be  forbidden. 

The  treatment  of  the  gouty  diathesis  by  milk,  whey,  fruit,  or 
water,  belongs  in  some  measure  to  the  present  division  of  our 
subject.  Every  one  of  these  methods  has  had  its  enthusiastic 
advocates,  especially  in  days  gone  b}^  The  principal  share  of 
the  credit  which  they  undoubtedly  deserve  when  employed  in 
suitable  cases  may  safely  be  ascribed  to  the  rigorous  and  sys- 
tematic carrying  out  of  an  appropriate  regimen — a  feature  com- 
mon to  all  of  them.  The  regular  addition  of  a  flxed  quantity  of 
milk,  whey,  fruit,  or  water  to  this  common  element  merely  stamps 
it  as  a  "special "  course  of  treatment  or  "cure."  But  not  every 
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stomach  can  put  up  with  such  remedial  methods  ;  and  before  we 
come  to  a  decision,  it  is  usually  advisable  to  make  a  preliminary 
trial  in  order  to  find  out  which  of  the  substances  above  enumer- 
ated, and  in  what  quantities,  is  best  tolerated  by  the  system. 
The  hot-water  cure  of  Cadet  de  Vaux— formerly  vaunted  as  an 
unfailing  remedy  both  for  the  gouty  diathesis  and  the  paroxysm 
— is  still  less  suited  for  general  adoption.  It  consists  in  taking 
a  plate  of  soup  at  bed- time,  and,  on  the  following  day,  swallow- 
ing from  six  to  eight  ounces  of  water  as  hot  as  can  be  borne 
every  fifteen  minutes  for  twelve  hours ;  the  treatment  is  then 
concluded  with  another  basin  of  soup.  Should  this  not  have 
cured  the  patient,  he  is  directed  to  repeat  the  process  after  an 
interval,  A  method  such  as  this  few  patients  are  able  to  bear ; 
many  have  succeeded  in  ruining  their  digestion  by  its  means,  and 
it  has  even  been  known  to  be  followed  by  sudden  death. 

Treatment  by  mineral  waters  is  at  once  more  suitable  and 
more  effective.  Certain  alkaline,  alkaline- saline,  and  alkaline- 
muriatic  waters  enjoy  a  well-merited  reputation  in  the  treatment 
of  gout.  Here,  too,  the  way  the  patients'  habits  are  regulated 
has  a  good  deal  to  do  with  the  beneficial  effects  ;  peoj^le  submit 
to  irksome  restraint  more  willingly  when  they  are  taking  the 
waters  than  at  other  times.  Again,  a  pure  air  and  plenty  of 
exercise,  with  the  other  adjuncts  of  life  at  a  watering-place, 
contribute  their  share  to  the  sum  total.  The  water  itself,  inde- 
pendently of  the  salts  dissolved  in  it,  does  good ;  when  taken 
habitually  in  considerable  quantities  it  stimulates  the  secreting 
organs,  especially  the  kidneys  and  bowels  ;  it  likewise  increases 
the  solvent  power  of  the  blood  and  humors  by  diluting  them.  It 
is  just  possible  that  taking  large  draughts  of  plain  water  may 
exert  some  infiuence  on  the  formation  of  uric  acid,  for  Genth 
asserts  ^  that  the  proportion  of  uric  acid  in  the  urine  is  thereby 
diminished.  But,  after  all  these  influences  have  been  fully 
allowed  for,  we  find  it  impossible  to  deny  that  the  special  ingre- 
dients of  the  different  waters,  viz.,  the  carbonate  and  bicarbonate 
of  soda,  chloride  of  sodium,  the  alkaline  and  earthy  sulphates, 


'  Untersuchungen  iiber  den  Einfluss  des  Wassers  auf  den  Stoffwechsel.  Wiesbaden, 
1S5G. 
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possess  distinct  remedial  virtues.  They  principally  tend  to 
remove  the  various  disorders  which  stand  in  a  more  or  less  close 
degree  of  causal  relationship  to  gout,  either  as  antecedents  or 
concomitants.  I  allude  to  the  irregularities  of  digestion,  the 
gastric  and  intestinal  catarrh,  the  tendency  to  acidity,  the  con- 
stipation and  portal  congestion,  the  disorders  in  the  urinary 
secretion,  etc.  But  the  salts  in  question,  more  especially  the 
alkalies,  carbonate  of  soda,  carbonate  of  lithia  (so  largely  recom- 
mended of  late  years),  and  chloride  of  sodium,  are  also  believed 
to  exert  a  more  immediate  influence  upon  the  gouty  diathesis 
and  the  uric  acid  dyscrasia,  this  belief  resting  on  the  observed 
fact  that  the  sediment  of  urates  frequently  disappears  from  the 
urine  under  their  administration.  But  this  result  is  partly  due 
to  the  altered  reaction  of  the  urine  (effect  of  alkalies),  partly  to 
its  being  less  concentrated  (diuretic  action  of  the  various  salts). 
And  even  supposing  that  the  absolute  amount  of  uric  acid  elim- 
inated were  diminished  during  the  administration  of  the  above 
salts  (a  fact  which  is  far  from  certain^),  the  effect  would  only  be 
temporary  and  palliative,  lasting  while  the  waters  were  contin- 
ued only,  and  capable  of  being  achieved  by  large  draughts  of 
plain  water  likewise  (Genth — mde  wf  ra).  Our  chief  object  must 
always  be — so  long  as  no  profounder  changes  have  occurred  in 
internal  organs — to  get  rid  of  the  disturbances  of  digestion  and 
circulation ;  the  nature  of  those  disturbances,  as  well  as  of  any 
complications  that  may  be  present,  must  guide  us  in  our  choice 
of  a  watering-place,  the  patient's  strength  and  the  stage  of  his 
malady  not  being  left  out  of  account.  For  the  rest,  there  is 
hardly  any  watering-place  of  repute  in  the  treatment  of  gout 
which  does  not  fulfil  several  of  these  indications  at  once  by  the 
variety  of  remedial  measures  it  supplies,  the  variety  of  salts  con- 
tained in  its  different  springs,  the  graduation  of  temperature, 
the  simultaneous  employment  of  general  or  local  baths,  etc. 

When  gastric  catarrh  with  acidit}^  forms  the  leading  symp- 
tom, while  the  patient's  strength  is  otherwise  good,  and  he  only 


'  MuencJi  (Archiv  des  Vereins  fur  gemeinacliaf tliche  Arbeiten  VI.  398)  found  the  urio 
acid  dimiiiiBhed  in  amount ;  Severin  (Ueber  die  Einwirkung  des  kohlensauren  Natrons, 
etc.  Dissert.  Marburg,  1808)  was  unable  to  confirm  his  statements. 
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suffers  from  occasional  attacks  of  regular  gout,  with  perhaps 
a  tendency  to  gravel,  Vichy  water  or  the  weaker  alkaline  water 
of  Neuenalir  is  peculiarly  appropriate ;  if  mucus  is  largely 
secreted,  Ems  water  may  be  preferred.  When  portal  congestion 
coexists  with  great  obesity,  and  there  is  not  much  digestive 
disturbance,  Marienbad  (Kreuzbrunnen)  is  indicated  ;  or,  when 
the  liver  is  actually  enlarged,  and  there  is  more  or  less  jaun- 
dice, Karlsbad — the  particular  spring  to  be  selected  which  is 
most  appropriate  to  the  patient's  excitability,  passing  from  the 
colder  to  the  hotter  ones.  Karlsbad  water  is  always  very  ser- 
viceable when  the  urinary  secretion  is  out  of  order,  and  there 
is  much  sediment  thrown  down.  In  weaker  subjects,  or  in  those 
whose  constitution  has  been  to  some  extent  enfeebled  by  pro- 
tracted gout,  the  waters  of  Kissingen  or  Homburg,  or,  when 
the  hemorrhoidal  tendency  is  very  pronounced,  those  of  Fran- 
zensbad  should  be  preferred  to  the  sulphate  of  soda  springs 
just  mentioned.  Drinking  the  Wiesbaden  waters  and  bathing 
in  them  is  often  of  great  value,  especially  in  old  cases  of  gout 
which  are  passing  into  the  chronic  form.  A  course  of  Wies- 
baden waters  not  unfrequently  brings  back  the  typical  parox- 
ysms with  long  intervals  of  relative  health.  The  effects  of  the 
Baden-Baden  waters  are  similar  in  kind,  but  milder  in  degree. 

Yery  decrepit  persons,  for  whom  we  dare  not  prescribe  the 
drastic  purgative  waters  which  exert  a  profound  alterative  influ- 
ence on  nutrition,  are  greatly  benefited  by  ordinary  warm  baths 
■ — the  akratothernia-^(Gastein,  Wildbad,  Pfaeffers,  Plombieres, 
Bath,  and  Buxton). 

We  know  of  no  strictly  medicinal  agent  that  is  capable  of 
curing  gout.  Many  such  agents  have  been  sought  for  and  recom- 
mended in  the  course  of  centuries,  some  on  purely  empirical, 
others  on  theoretical  grounds. 

Among  empirical  remedies,  colchicum  has  enjoj^ed  the  repu- 
tation of  an  anti-arthritic  for  a  longer  period  than  any  of  its 
rivals,  and  to  this  day  it  finds  many  advocates.  The  majoritj'- 
of  physicians,  however,  even  in  England,  where  the  drug  is  still 
most  popular,  have  gradually  abandoned  its  use  in  the  gout}^ 
dyscrasia,  in  which  its  efficacy  is  more  than  doubtful,  while  its 
continued  administration  unquestionably  tends  to  upset  diges- 
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tion,  to  irritate  the  kidneys,  and  to  shatter  the  nervous  system 
of  the  patient.  Hence  its  use  is  all  but  entirely  restricted  now- 
adays to  the  treatment  of  the  paroxysm. 

Alkalies  have  long  been  recommended  and  largely  used  on 
tlieoretical  grounds,  in  order  to  combat  the  uric  acid  dyscrasia. 
The  carbonates  and  compounds  of  potash  and  soda  with  the 
vegetable  acids,  lime  water  and  magnesia,  and  above  all  the 
recently  introduced  carbonate  of  lithia,  are  certainly  able  to 
hinder  the  deposition  of  uric  acid  in  the  body— whether  by 
increasing  the  solvent  capacity  of  the  blood  or  by  forming  sol- 
uble urates.  In  this  way  they  help  to  delay  the  gouty  parox- 
ysm. But  their  power  is  necessarily  limited  ;  for,  as  they  cannot 
in  any  degree  prevent  the  formation  of  uric  acid,  they  are  unable 
of  themselves  to  cure  gout.  But  they  are  very  useful  as  auxil- 
iary measures  when  associated  wdth  such-  measures  as  diet  and 
mineral-water  cures,  which  modifv  the  entire  course  of  the  nutri- 
tive  processes.  They  may  also  contribute  to  the  removal  of  the 
morbid  products — the  gouty  deposits — a  subject  to  which  we 
shall  have  to  return  farther  on. 

Other  remedies,  whose  temporary  popularity  was  based  on 
chemical  theories,  some  of  which  were  wholly  erroneous,  e.  g., 
carbonic  acid  (Parkin),  benzoic  acid  and  benzoate  of  soda  (Ure, 
Brian),  silicate  of  potash  (Ure),  have  fallen  into  just  oblivion. 

,  Better  results  may  perhaps  be  anticipated  from  sarkosin,  a 
substance  which  has  not  yet  made  its  way  into  any  pharma- 
copoeia. Schultzen^  asserts  that  if  a  sufficient  quantity  of  it  be 
taken,  uric  acid  and  urea  disappear  entirely  from  the  urine  ;  and 
that,  more  particularly  in  fowls,  we  find  the  uric  acid  replaced 
by  freely  soluble  compounds  of  sarkosin  with  other  radicals. 
Supposing  these  statements  to  be  correct,  we  have  at  our  dis- 
posal a  means  of  checking  the  formation  of  uric  acid,  thereby 
effecting  even  more  completely  the  object  we  have  in  view  when 
we  alter  the  patient's  diet.  Unfortunately,  the  difficulty  of 
preparing  sarkosin,  and  its  high  price,  must  for  the  present 
interfere  with  its  clinical  trial  in  cases  of  gout. 

Finally,  some  allusion  must  be  made  to  the  vegetable  bitters 


'  Berichte  der  deutschen  cliemischen  Gesellschaft,  1873,  p.  578. 
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(trifolium,  gentian,  calamus,  quassia,  cinchona,  Portland  pow- 
der) either  alone  or  in  combination  with  tonics  ;  of  course  they 
cannot  lay  claim  to  any  specific  anti-arthritic  virtues,  but  they 
may  serve,  especially  in  the  latter  stages  of  the  disease,  to  restore 
the  digestion  and  strength  of  the  patient. 

2.  Ti^eatment  of  the  Paroxysm. 

The  main  principle  by  which  we  must  be  guided  in  this  part 
of  our  subject  is — to  abstain  as  far  as  possible  from  active  inter- 
ference so  long  as  the  attacks  maintain  their  typical  character. 
For  we  do  not  often  succeed  in  cutting  short  a  paroxysm  ;  and 
if  we  do,  our  success  may  be  immediately  followed  by  disagree- 
able consequences.  Violent  measures,  such  as  the  application 
of  cold,  bloodletting,  and  drastic  purgatives,  may  easily  disturb 
the  normal  course  of  the  attack,  and  delay  the  progress  of  con- 
valescence. 

As  soon  as  the  premonitory  symptoms  of  a  paroxysm  make 
their  appearance,  the  patient  should  be  confined  to  bed,  strictly 
dieted,  and  directed  to  quench  his  thirst  with  plain  water,  or 
with  one  of  the  carbonated  waters  mentioned  above.  Should 
his  bowels  be  confined,  the  mildest  measures  only  must  be 
resorted  to  (clysters) ;  active  purgation  must  be  avoided  ;  trou- 
blesome nausea  and  pyrosis  must  be  relieved  by  effervescing 
draughts,  carbonate  of  soda,  carbonate  of  magnesia  or  simple 
magnesia.  An  emetic  should  be  reserved  for  exceptional  cases, 
when  some  gross  error  of  diet  has  been  committed,  and  the 
stomach  is  much  embarrassed  ;  when  a  tendency  to  vomit  already 
exists,  it  may  be  most  safely  promoted  by  draughts  of  luke- 
warm water. 

During  the  actual  paroxysm,  the  affected  limb  should  be  kept 
raised ;  the  joint,  when  the  inflammatory  symptoms  are  at  all 
severe,  should  be  kept  warm,  without,  however,  allowing  it  to 
become  overheated  ;  it  may  be  wrapped  in  a  single  fold  of  cot- 
ton-wool or  flannel.  Local  bloodletting  should  never  be  resorted 
to  except  as  a  last  resource,  when  the  inflammator}^  swelling  is 
severe  ;  when  the  pain  is  unbearable,  it  may  generall}^  be  relieved 
by  narcotic  ointments  and  hot  fomentations  ;  or  a  subcutaneous 
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injection  of  mori)liia  may  be  given,  or  an  opiate  internally. 
Chloral,  according  to  O.  Liebreich,'  should  only  be  given  to 
gouty  patients  simultaneously  with  alkalies  (carbonate  of  soda 
or  of  lithia),  lest  the  formic  acid  generated  by  its  decomposition 
in  the  system  do  positive  harm  in  connection  with  the  existing 
uric  acid  dyscrasia. 

Of  other  internal  remedies,  colchicum  alone  deserves  a  trial. 
That  it  is  useful  in  shortening  the  paroxysm  cannot  be  denied  ; 
its  power  in  this  respect  is  affirmed  by  the  most  experienced 
physicians,  especially  in  England,  though  we  do  not  know  how 
it  is  exercised.  But  it  should  only  be  given  to  patients  who 
retain  their  bodily  vigor,  and  not  in  the  atonic  form  of  gout ; 
moreover,  we  ought  not  to  prescribe  the  large  doses  which  used 
formerly  to  be  popular,  and  which  cause  nausea,  vomiting,  and 
severe  diarrhoea.  The  operation  must  be  closely  watched.  Many 
physicians,  e.  g.,  Gairdner  and  Charcot,  recommend  the  admin- 
istration of  colchicum,  not  at  the  outset  of  the  paroxysm,  but 
when  it  culminates.  The  best  way  is  to  begin  with  moderate 
doses,  and  to  increase  them  gradually  as  the  paroxysm 
approaches  its  end  (twelve  to  twenty  drops  of  the  tincture  or 
wine  of  colchicum  seed  three  or  four  times  a  day,  graduall}^ 
raising  the  dose  to  thirty  drops).  The  remedy  should  be  discon- 
tinued as  soon  as  nausea,  slowness  of  the  pulse,  or  giddiness  set 
in  ;  a  copious  flow  of  urine  and  abundant  perspiration  are  signs 
that  it  is  acting  favorably.  If  there  be  severe  diarrhoea,  the 
colchicum  may  be  combined  with  tincture  of  opium  ;  many 
authors  ascribe  the  good  results  chiefly  to  the  latter  drug. 
When  the  bowels  are  confined,  the  colchicum  may  with  advan- 
tage be  combined  with  gentle  aperients,  e.  g.,  a  saturated  solution 
of  carbonate  of  magnesia  in  vinegar  of  colchicum  (carbonate  of 
magnesia,  fifteen  grains  ;  sulphate  of  magnesia,  from  two  to  five 
scruples ;  peppermint  water,  one  fluidounce ;  vinegar  of  colchi- 
cum, from  forty-five  to  eighty  minims ;  syrup  of  saffron,  forty- 
five  minims.    After  Scudamore). 

Should  the  inflammatory  symptoms  not  be  well  marked,  we 
ought  to  try  (so  the  old  school  used  to  teach)  and  convert  the 


'  Das  Chloralhydrat.    III.  Auflage.    Berlin,  1871,  p.  80. 
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"torpid"  type  of  local  action  into  an  "acute"  or  "  sthenic" 
one ;  we  ought,  as  far  as  possible,  to  promote  the  elimination 
(the  "crisis"),  so  as  to  hinder  any  metastasis  of  the  disease  to 
internal  parts.  I  have  already  explained  the  relation  between 
these  principles  of  treatment  and  our  modern  views.  I  have 
pointed  out  that,  owing  to  repeated  inflammation  of  the  joint 
and  periarticular  tissues,  and  their  infiltration  with  urates,  aug- 
mented during  each  successive  attack,  the  local  circulation  may 
be  interfered  with  and  the  vessels  more  or  less  obliterated,  so 
that  no  fresh  deposit — at  all  events,  of  any  magnitude — can  take 
place  in  the  area  supplied  by  them.  Still,  by  the  application 
of  powerful  irritants,  we  may  excite  a  certain  degree  of  liyper- 
jemia  in  the  skin  and  surrounding  parts ;  and  even  when  this 
leads  to  nothing  and  fails  to  bring  on  a  regular  attack  of  gout, 
somef-derivative  effect  is  nevertheless  achieved,  which  may  prove 
at  least  as  beneficial  as  that  produced  by  counter-irritation  gen- 
erally, when  a  tendency  to  congestion  of  internal  organs  or  to 
nervous  accidents  exists.  And  as  certain  parts — viz.  the  joints 
formerly  affected — are  already  predisposed  to  congestion,  it  seems 
quite  reasonable  to  select  them  for  the  application  of  onr  deriva- 
tive remedies,  whether  we  believe  in  the  "critical"  nature  of 
the  joint-affection  or  not.  In  those  cases,  at  any  rate,  where 
the  joint-affection  is  sluggish  in  its  development  and  there  is 
some  threatening  of  inward  mischief,  or  where  wandering  pains 
in  the  limbs  coexist  with  great  restlessness,  we  shall  do  well  to 
excite  as  active  a  congestion  as  we  can  about  the  joints,  in  order 
to  "localize  the  disease"  or  to  "attract  the  morbid  process  to 
the  joints."  The  urgency  of  the  symptoms,  the  special  circum- 
stances of  the  case,  the  fancies  of  patient  or  ph^'sician,  must 
determine  the  choice  of  the  particular  measure  to  be  adopted. 
Of  course  the  milder  ones  should  always  be  tried  in  the  first 
instance,  e.  g.,  wrapping  the  joints  in  hot  flannel,  hot  sand-bags, 
fumigations,  stimulating  local  baths,  friction  with  alcoholic  irri- 
tants ;  we  may  then  gradually  proceed  to  employ  more  vigorous 
measures,  such  as  mustard  poultices,  ammoniacal  liniments,  blis- 
ters, or  even  moxas. 

Counter-irritation  applied  to  the  joints  does  not  of  course 
exclude  the  use  of  other  derivative  measures,  Avhose  nature  and 
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point  of  application  must  be  governed  by  the  organ  affected 
(head,  thoracic  viscera).  Among  tliese  measures  are  dry  cup- 
ping, or  even,  in  special  cases,  local  abstraction  of  blood.  Simi- 
larly, stimuhint  or  analeptic  remedies  may  be  given  internally, 
suiting  the  remedy  to  the  particular  requirements  of  the  case 
(aromatic  infusions,  ether,  camphor,  musk,  preparations  of 
ammonia).  Finally,  the  local  affections  which  may  become 
developed  should  be  managed  on  general  principles,  and  with 
continual  reference  to  the  state  of  the  patient's  strength. 

When  the  attack  is  over  the  affected  joint  may  with  advan- 
tage be  subjected,  first  to  passive,  then  to  active  movement. 
Oily  preparations  may  be  rubbed  in  with  a  view  to  promote  the 
absorption  of  exuded  matters,  and  to  prevent  the  articulation 
from  becoming  stiff. 

LEEDS  AlWEST-RIDING 

3.  Treatment  of  the  li^fiigO^^jdj^QfC^^^CCIETY 

Foremost  among  the  local  changes  caused  by  gout  are  the 
deposits  in  and  around  the  joints — the  chalk-stones, — together 
with  the  inflammatory  thickening  of  the  tissues  and  the  conse- 
quent articular  stiffness,  dislocations,  contraction  of  tendons, 
etc.  Our  attempts  to  remedy  these  evils  must  partly  be  con- 
ducted in  accordance  with  the  methods  already  laid  down  when 
speaking  of  the  treatment  of  the  gouty  diathesis,  viz.,  mineral- 
water  cures,  exerting  a  powerful  stimulant  effect  on  the  secre- 
tions. Their  action  in  promoting  absorption  of  the  morbid 
products  is  appreciably  seconded  by  the  simultaneous  use  of 
baths,  local  and  general ;  at  most  of  the  watering-places  I  have 
enumerated,  the  springs  are  employed  for  this  purpose  as  well 
as  for  drinking.  The  "indifferent"  waters  (akratotherma)  oper- 
ate in  a  similar  manner.  But  in  addition  to  these  we  have  a 
number  of  thermal  waters  principally  employed  for  bathing 
purposes,  which  are  to  be  preferred  in  those  cases  where  the 
local  deposits  are  considerable,  and  the  functional  disorders  to 
wiiich  they  give  rise — the  stiffness  and  pain — have  become  very 
prominent.  Many  of  these  thermal  waters,  though  chiefly  used 
for  bathing,  are  also  used,  wlien  sufficiently  diluted,  for  drink- 
ing ;  or  the  patients,  while  going  through  a  course  of  the  baths, 
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are  made  to  drink  at  the  same  time  one  or  otlier  of  the  natural  • 
or  artilicial  waters  enumerated  above,  according  to  the  special 
indications  in  each  case.  When  the  gouty  diathesis,  the  com- 
plications, and  the  local  dej^osits  are  all  equally  in  need  of 
attention,  it  is  wise  to  begin  with  a  course  of  one  of  the  above- 
named  waters  internally,  and  to  follow  this  up  with  baths  at 
one  of  those  bathing  resorts  which  are  specially  efficacious  in 
promoting  absorption  of  the  morbid  products.  The  latter  are, 
for  the  most  part,  identical  with  those  in  repute  for  the  treat- 
ment of  chronic  rheumatic  arthritis;  of  the  alkaline  thermal 
springs  the  most  famous  is  Teplitz ;  of  the  sulphuretted  ones, 
Aix-la-Chapelle  and  Burtscheid,  Nenndorf,  Baden  near  Vienna. 
The  sulphuretted  waters  are  chiefly  indicated  when  the  gouty 
malady  happens  to  be  complicated  with  affections  of  the  skin, 
or  when  the  chalk-stones  have  formed  abscesses.  They  are  also 
likely  to  be  beneficial  in  cases  of  gout  brought  on  by  chronic 
lead-poisoning. 

Among  other  internal  remedies  the  alkalies  are  the  most 
eifectual  in  promoting  solution  of  the  uric  acid  deposits.  They 
may  be  given  in  conjunction  with  mineral  waters  when  the  latter 
do  not  contain  them  in  sufficient  proportions,  or  they  may  take 
their  place  during  the  intervals  of  the  mineral-water  cure.  The 
preparations  of  potash  and  soda,  lime  and  magnesia,  which  used 
formerly  ,  to  be  prescribed,  have  recently  been  almost  entirely 
displaced  by  lithia,  ever  since  Lipowitz '  discovered  that  the 
compound  of  lithia  with  uric  acid  is  the  most  soluble  of  all  its 
salts.  From  one-and-a-half  to  four-and-a-half  grains  of  the  car- 
bonate of  lithia,  made  into  a  powder  with  sugar,  may  be  given 
several  times  a  day.  Ditterich^  recommends  four-and-a-half 
grains  in  five  fluidounces  of  distilled  water  with  a  fluidrachm 
of  liquorice  juice,  a  tablespoonful  to  be  taken  every  hour  or 
every  two  hours.  Finally,  the  lithia  water  prepared  by  Struve 
or  Ewich  may  be  taken  as  a  beverage  in  sufficient  amount  to 
introduce  from  thirty  to  forty-five  grains  of  the  carbonate  into 
the  system  daily  (from  two  to  three  quarts  of  Struve' s  water). 


'  Annal.  der  Chemie  und  Pharm.  XXXtlll.  p.  348. 
'  Blatter  fur  Heilwissenschaft.  1870. 
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It  may  be  that  the  chloride  of  lithium  contained  in  several  nat- 
ural mineral  waters  (Baden-Baden,  Salzschlirf,  Duerkheim)  is 
even  better  than  the  carbonate,  the  latter  being  converted  into  the 
former  in  the  stomach. 

Iodide  of  potassium  has  sometimes  proved  serviceable  in  pro- 
moting the  absorption  of  chalk-stones,  and  especially  the  healing 
of  gouty  ulcers. 

All  internal  remedies  may  be  assisted  in  their  operation- 
according  to  the  exigencies  of  the  particular  case,  the  degree  of 
pain  and  inflammation,  etc. — ^by  warm  fomentations,  inunctions, 
salves,  or  plasters.  Eemak '  has  found  the  transmission  of  pow- 
erful galvanic  currents  through  the  swollen  joints  to  be  benefi- 
cial. Passive  movement  of  the  affected  joints  is  especially  valu- 
able, combined  with  manual  friction — vaunted  years  ago  by  van 
Swieten,  Grosvenor,  and  others  ;  the  parts  may  also  be  rubbed 
with  dry,  greasy,  or  medicated  flannels,  etc. 

As  regards  the  morbid  products  localized  in  internal  organs, 
we  must  wait  until  their  gouty  nature  has  been  proved,  or  at  all 
events  rendered  probable  {i)ide  p.  114),  before  we  take  this  into 
account  in  their  treatment.  The  evidence  is  least  imperfect  in 
the  case  of  the  urinary  organs,  for  here  the  state  of  the  urine 
affords  some  information.  They  must  be  treated  in  connection 
with  the  diathesis  as  a  whole  ;  for  the  treatment  of  lithiasis  is,  in 
the  main,  identical  with  that  of  the  gouty  dyscrasia.  Disease  in 
other  organs  must  be  treated  on  general  principles,  saving  that 
when  we  have  reason  to  suspect  that  the  organic  malady  is  con- 
nected with  that  of  the  joints,  we  may  find  it  desirable  to  apply 
derivative  measures  to  the  latter.  This  is  a  point  which  has 
already  been  discussed  (p.  142). 


'  Galvanotherapie.   Berlin,  1858,  p.  413. 
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Gesellschaft.,  Sitzung  vom  30  October  und  13  November,  lS72.—Drachmann, 
Arthritis  def.  Nordisk.  Med.  Arkiv,  1873,  V.,  l.—A.  Weichselhaum,  Arthritis 
def.  der  beiden  Schulter-  und  Ellenbogen-gelenke  und  des  linken  Hiiftgelenks. 
Virchoio's  Archiv,  1873,  LV.,  Heft  1  u.  2—E.  Leyclen,  Die  Spondylitis  defor- 
mans in  Klinik  der  Riickenmarkskrankheiten.   Berlin,  1874,  S.  21Q.—E.  Rotter, 
Arthritis  deformans  der  Articulatio   epistropheo-atlantica  mit  consecutiver 
Degeneration  des  Riickenmarks.   Deutsches  Archiv  f.  klin.  Med.,  1874,  XIII., 
S.  403.— J/or.  Meyer,  Berliner  klin.  Wochenschrift,  1870,  No.  22,  u.  1873,  No. 
48. — Althaus,  On  the  treatment,  etc.    Brit,  Med.  Journal,  1873,  September  28.— 
The  various  manuals  of  surgery  and  morbid  anatomy  may  likewise  be  con- 
sulted; also  some  of  the  books  and  memoirs  enumerated  under  the  head  of 
Rheumatic  Diseases  and  of  Gout. 


Introductory  and  Historical  Observations. 

The  term  Artliritis  Deformans  (arthritis  sicca,  spuria,  no- 
dosa, pauperum,  rheumatoides,  arthroxerosis,  malum  senile 
articulorum,  rheumatismus  nodosus,  poly  panarthritis  [Hueter], 
rheumatic  gout,  nodular  gout)  is  applied  to  a  disease  of  the 
joints,  causing  chronic  changes  of  an  inflammatory  kind  that 
never  issue  in  suppuration.  It  affects  the  nutrition  of  all  the 
constituent  parts  of  the  joint,  causing,  on  the  one  hand,  abnormal 
proliferation,  on  the  other,  absorption ;  and  so  the  whole  shape 
of  the  joint  becomes  deformed. 

No  description  of  this  disease  can  be  found  in  the  writings  of 
the  ancients.  Even  writers  of  a  later  date,  including  the  present 
century  (Morgagni,  Sydenham,  Cruveilhier),  only  allude  to  it 
incidentally,  as  one  of  the  issues  of  "  chronic  rheumatism  of  the 
joints,"  or  else  confound  it  with  gout.  The  disease  itself  is  by 
no  means  a  new  one  ;  the  characteristic  changes  in  the  joints  have 
been  observed  in  skeletons  dug  up  after  they  had  long  been 
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buried.  Thus  della  Chiaje,  of  Naples,  has  described  traces  of 
the  malady  in  bones  found  among  the  ruins  of  Pompeii.  Lebert ' 
found  bones  similarly  altered  in  the  catacombs  of  Paris,  and 
Virchow  has  recognized  the  disease  in  vertebra  dug  up  among 
the  ruins  of  an  ancient  monastery  in  Pomerania. 

The  earliest  notice  of  the  independent  character  of  the  malady 
dates  from  the  time  when  Landre-Beauvais  in  France,  and  Hay- 
garth  in  England,  wrote  monographs  describing  the  polyarticular 
deformity,  implicating  especially  the  smaller  joints.  At  a  later 
period,  the  Irish  surgeons,  W.  Smith,  Colles,  and  Adams,  gave 
a  full  account  of  that  variety  of  the  disease  which  is  almost 
exclusively  confined  to  the  greater  joints,  especially  the  hip ;  they 
called  it  malum  coxes  senile.  Anatomical  inquiry,  conducted 
chiefly  in  Germany  (Rokitansky,  Grurlt,  Foerster,  Fuehrer,  Vir- 
chow, Yolkinann),  furnished  proof  of  the  identity  of  the  local 
changes  in  all  varieties  of  the  disease.  But  those  varieties  are 
still,  however,  distinguished  by  their  etiology  and  symptoms ; 
hence  the  different  views  held  as  to  their  real  nature,  and  the 
multitude  of  names  conferred  on  the  disease.  This  is  now  uni- 
versally recognized  as  distinct  from  gout,  for  it  is  in  no  way 
connected  with  the  peculiar  dyscrasia  that  causes  urates  to  be 
deposited  in  the  joints.  But  there  are  many  authors,  especially 
in  France  and  England,  who  regard  the  malady  as  a  result  of 
rheumatic  influences,  and  class  it  among  the  chronic  rheumatic 
inflammations  of  the  joints  ("chronic  articular  rheumatism"). 
But  influences  of  this  kind  can  only  be  assumed,  with  any  degree 
of  likelihood,  to  operate  in  producing  that  multiple  form  of  the 
disease  which  attacks  the  smaller  joints  of  the  fingers  and  toes, 
and  to  which  the  descriptions  of  "rheumatic  gout,"  given  by 
those  authors,  do  really  apply.  Indeed,  the  writers  in  question 
either  leave  that  form  of  the  disease  which  is  most  common  in  the 
aged — termed  par  excellence  malum  coxce  or  malum  senile  arti- 
culorum — altogether  unnoticed,  or  else  they  describe  it  separately. 
Others  again  describe  the  former  as  a  polyarticular,  the  latter  or 
senile  kind  as  a  monarticular — or,  at  any  rate,  oligarticular — 
variety  of  arthritis  deformans.    Inasmuch,  however,  as  recent 


'Handbuchd.  prakt.  Medizin.  Tubingen,  1859,  II.,  874. 
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researches  have  shown  that  the  latter  form  is  very  prone  to 
implicate  a  considerable  number  of  tlie  intervertebral  joints,  and 
may  therefore  be  likewise  regarded  as  "polyarticular,"  this  dis- 
tinction between  them  is  no  longer  tenable. 

No  rigorous  line  of  demarcation  between  different  forms  of 
the  malady  can  be  drawn  on  the  basis  of  the  number  and 
kind  of  joints  affected ;  for,  apart  from  that  strictly  localized 
variety  which  follows  injuries  inflicted  on  a  single  joint,  and 
which  possesses  more  of  a  surgical  than  a  medical  interest,  all 
forms  of  the  disease  are  alike  in  exhibiting  a  markedly  progres- 
sive  character,  and  are  therefore  either  polyarticular,  or  on  the 
way  to  become  so.  But  though  no  distinction  can  be  drawn 
from  the  nuTriber  of  joints  affected,  the  order  in  which  they  are 
attacked  furnishes  useful  data  for  our  purpose.  One  form  of 
the  disease — that  specially  attributed  to  rheumatic  causes,  and 
known  as  " arthritis  pauperum,-'  "  nodular  gout,"  or  "rheuma- 
tic gout" — usually  begins  in  the  fingers  and  toes,  and  gradually 
spreads,  centripetally,  to  the  larger  joints.  Another  form,  called 
by  preference  "senile,"  usually  begins  and  reaches  its  utmost 
development  in  the  joints  of  the  trunk  (vertebral  column,  hip), 
extending  subsequently  towards  the  periphery — the  extremities. 
But  even  this  distinction  is  not  universally  applicable ;  for 
arthritis  deformans,  in  all  its  varieties,  is  mainly  a  disease  of 
advanced  life,  when  rheumatic  causes  may  very  well  co-operate 
wdth  senile  degenerations.  Hence  it  is  by  no  means  rare  to  find 
the  two  forms  of  the  disease  in  combination,  or  passing  into  each 
other. 

Etiology. 

The  peripheric  variety  of  arthritis  deformans, —that  begin- 
ning in  the  smaller  joints  of  the  extremities— is  much  more 
common  in  women  than  in  men,  and  is  essentially  a  disease 
of  the  poorer  class.  Childhood  and  youth  are  almost  entirely 
exempt  from  it  ;  it  grows  more  common  towards  the  thirtieth 
year  of  life,  and  increases  in  frequency  among  women  about 
the  climacteric  period.  Prolonged  exposure  to  cold  and  damp 
is  one  of  the  chief  causes  to  which  the  malady  is  ascribed ;  but 
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unfavorable  hygienic  conditions,  inadequate  food,  debilitating 
influences  such  as  hemorrhages,  unduly  protracted  lactation, 
repeated  pregnancies,  grief  and  anxiety,— in  a  word,  all  the 
hurtful  conditions  to  wliicli  the  poor  are  especially  exposed,— 
contribute  to  make  the  organism  less  capable  of  resisting  the 
cause  first  mentioned.  Finally,  it  seems  worthy  of  notice  that 
the  joints  usually  selected  by  the  disease  are  those  which  are 
most  continuously  and  severely  overtasked,  e.  by  manual 
labor  (sewing,  knitting,  laundry-work,  in  women  ;  watch-making, 
in  men).  Trousseau  and  Kemak  assert  that  in  women  the  malady 
is  frequently  preceded  by  hemicrania. 

That  form  of  the  disease  which  shows  a  tendency  to  pick  out 
the  larger  rather  than  the  smaller  joints  usually  begins  at  a  later 
period  of  life,  and  may,  therefore,  fairly  be  termed  "senile." 
But  we  occasionally  meet  with  exceptional  instances  of  its  com- 
mencement in  middle  life,  especially  in  persons  who  are  prema- 
turely afflicted  with  other  senile  changes  (atheromatous  degenera- 
tion of  the  arteries,  calcification,  etc.).  In  marked  contrast  to 
the  first  variety,  the  present  form  of  the  disease  is  more  com- 
mon in  the  male  than  in  the  female  sex,  and  attacks  the  rich  no 
less  than  the  poor.  Thin  people  appear  to  be  specially  predis- 
posed to  it.  Cold  and  damp,  and  the  other  debilitating  influences 
enumerated  above,  appear  to  have  less  to  do  with  its  production. 

It  is  only  of  recent  years  that  attention  has  been  drawn  to 
the  possibility  that  arthritis  deformans  and  allied  diseases  of  the 
joints  may  be  of  nervous  origin  ;  and  existing  observations  seem 
to  point  exclusively  to  the  former,  peripheral  variety  of  the 
disease,  as  connected  with  affections  of  the  nervous  system. 
Remak^  and  Benedikt"  were  probably  the  first  to  regard  artic- 
ular affections  as  a  result  of  irritative  states  of  the  spinal  marrow 
and  sympathetic.  Indeed,  Remak  went  so  far  as  to  call  arthritis 
deformans  by  a  new  name,  "arthritis  myelitica"  and  "myelitico- 
neurotica."  Charcot  and  his  pupils  subsequently  drew  attention 


'  Galvanotherapie  der  Muskel-  und  Nervenkrankheiten.  Berlin,  1858,  p.  413  et  seq. 
Deutsche  Klinik,  1803,  No.  11. 

Ueber  elektrische  TJntersuchung  und  Behandluug.  Wiener  Med.  Halle,  1804,  V., 
14.    See  also  Deutsch.  Archiv  fiir  klin.  Med.  XI.,  p.  219. 
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to  the  occurrence  of  peculiar  articular  swellings  in  locomotor 
ataxy  and  other  forms  of  paralysis  ;  and  a  considerable  number 
of  similar  observations  have  since  been  put  on  record.^    It  is 
quite  true  that  these  articular  swellings  did  not  invariably  pre- 
sent the  characters  of  arthritis  deformans  ;  they  often  set  in  with 
abundant  effusion  into  the  joint,  a  symptom  quite  foreign  to  the 
latter  disease  ;  in  other  cases,  however,  the  characteristic  morbid 
changes  developed  themselves  either  at  once,  or  after  a  time. 
Now,  even  if  we  admit  that  both  these  and  other  forms  of  joint- 
disease  occurring  in  the  course  of  nervous  maladies  are  partly 
due  to  injury,  to  which  the  paralyzed  limbs  are  of  course  more 
exposed  than  sound  ones,  still  there  are  reasons  why  we  should 
note  the  strikingly  frequent  coincidence  of  joint-affections  with 
diseases  of  the  central  nervous  system  ;  for  there  are  other 
grounds  for  thinking  that  the  development  of  arthritis  deformans 
is  in  some  way  inliuenced  by  the  nervous  system.  I  have  already 
mentioned  that  grief  and  anxiety  appear  to  have  a  hand  in  its 
production  ;  and  the  influence  of  psychical  causes  is  further 
illustrated  by  some  cases  recently  published  by  Kohts,'  in  which 
the  disease  followed  a  fright.    Again,  the  usually  symmetrical 
order  of  its  invasion  and  subsequent  progress  can  hardly  be 
explained  unless  we  assume  the  existence  of  some  central  causes 
situated  in  the  nervous  system.    The  disease  is  often  associated 
with  neuralgic  and  tropho-neurotic  symptoms.    Finally,  some 
results  of  treatment,  particularly  those  recorded  by  Remak  and 
others  concerning  the  effects  of  electricity  directed  to  the  nerve- 
centres,  serve  likewise  to  support  this  view.   On  the  other  hand, 
when  the  structural  alterations  in  the  vertebral  column  are  taken 
into  consideration,  we  cannot  deny  the  possibility  of  a  totally 
different  kind  of  connection  between  the  nervous  disorders  and 
the  joint-affection  ;  the  former  might  be  viewed  as  secondary  to 
the  latter.    The  future  must  decide  whether  primary  changes 
do  really  occur  in  the  nerve-centres,  and  in  which  of  the  forms 

1  Charcot,  Archives  de  Phys.,  1868,  I.  lICi.—Fournier,  Union  m6d.  1869,  17.— Ball, 
Gaz.  des  Hop.  1868,  No.  138;  Revue  scientifique,  1872,  No.  37 — Charcot,  Des  anoma- 
lies de  I'ataxie  locomotrice.  Leqons  recueilliea  par  Boumeville,  187S.—Ponfick,  West- 
phal,  Jlitziff,  in  Verhandl.  der  Berliner  med.  Gesellsch.,  loc.  cit. 

2  Berl.  klin.  Wochenachrift,  1873,  No.  24  et  seq.    Also  Leyden,  loc.  cit.,  p.  159. 
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of  arthritis  deformans,  if  in  any.  For  we  can  confidently  assert, 
even  with  our  present  knowledge,  that  differences  is  this  respect 
exist. 

As  regards  the  strictly  monarticular,  or  rather  "limited" 
form  of  arthritis  deformans,  it  seems  always  to  be  brought  on  by 
local  injury,  which  keeps  up  a  slight  but  continued  irritation  of 
the  joint,  either  directly  or  indirectly.  Thus,  for  instance,  we 
find  the  disease  occurring  as  a  consequence  of  continued  pressure 
on  the  ball  of  the  great  toe  by  the  boot,  or  of  old-standing 
luxations  or  sprains,  or  of  fractures  in  the  neighborhood  of  or 
extending  into  the  joints,  and  generally  in  connection  with 
chronic  inflammatory  mischief  in  or  about  a  joint.  It  is  to  the 
Influence  of  such  chronic  inflammatory  changes  that  we  may 
fairly  attribute  those  rare  cases  of  arthritis  deformans  which  are 
gradually  developed  in  oldish  people  out  of  very  prolonged 
rheumatic  arthritis  ("chronic  articular  rheumatism").  Such 
cases,  in  which  the  latter  disease  passes  gradually  into  the 
former  one,  or  is  found  associated  with  it,  are  chiefly  to  blame 
for  the  confusion  that  has  prevailed  between  them. 


Pathology. 

Symptoms  and  Course. 

The  disease  always  comes  on  very  gradually.  Its  earliest 
symptom  is  pain  ia  one  or  more  joints,  appearing  and  disappear- 
ing without  appreciable  cause,  or  following  changes  in  the 
weather  or  muscular  exertion.  The  patients  not  unfrequently 
complain  of  a  sense  of  lassitude  in  the  joints,  either  from  the 
very  outset  of  the  malady,  or  after  the  pains  have  lasted  a  short 
time. 

The  pains  are  often  neuralgic  in  their  character,  radiating 
along  the  track  of  a  particular  nerve  or  through  an  entire  limb. 
In  the  peripheric  form  of  the  disease  they  are  usually  situated 
in  the  finger  and  toe-joints,  in  the  wrists  and  knees.  In  the 
more  central  or  strictly  senile  form  the  pain  is  felt  in  the 
back,  along  the  vertebral  column,  or  in  the  hips,  shoulders,  and 
knees. 
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Gradually — /.  e.,  in  the  course  of  mimy  weeks  or  montlis— 
the  mobility  of  the  articulations  begins  to  be  impaired  ;  they  are 
a  little  stiff,  the  stiffness  being  greatest  after  prolonged  repose, 
as  when  the  patient  wakes  in  the  morning,  and  is  only  overcome 
by  repeated  movements.  At  the  same  time  the  articular  ends  of 
the  bones  become  thickened.  They  are  not  tender,  or  but  slightly 
tender,  on  pressure,  and  the  skin  over  them  is  neither  red  nor 
painful.  The  extremities  of  the  bones  grow  steadily  larger  as 
time  goes  on.  They  become  displaced,  owing  partly  to  the 
change  in  their  own  shape,  partly  to  other  changes  wrought  in 
the  joint  by  the  morbid  process.  Attempts  at  movement  are 
accompanied  by  a  peculiar  grating  or  crepitus,  of  which  the 
patient  is  himself  conscious,  and  which  may  be  distinctly  felt 
through  the  soft  parts.  Moreover,  hard  excrescences  and  nodu- 
lar masses  may  not  unfrequently  be  detected  around  the  joint, 
which  is  greatly  deformed  hy  the  combined  effect  of  all  these 
chan2;es. 

Early  in  the  disease  the  soft  parts  in  the  immediate  neighbor- 
hood of  the  joint,  or  even  the  entire  limb,  begin  to  waste ;  the 
muscles  especially  exhibit  a  degree  of  atrophy  whicli  is  very 
striking,  and  which — at  any  rate,  in  many  cases — cannot  be 
attributed  to  impaired  mobilit}^  of  the  articulation,  but  must  be 
viewed  as  a  result  of  peculiar  neuropathic  or  m3'opathic  dis- 
turbances of  nutrition.  When  the  disease  is  more  advanced, 
and  the  deformity  is  very  great,  the  tendons  also  may  be  rigid 
and  contracted.  When  the  joints  of  the  hand  are  implicated,  we 
sometimes  find  fairly  circumscribed  and  more  or  less  painful 
thickenings,  of  variable  size,  in  the  soft  parts  of  the  upper  arm 
or  forearm.  These  thickenings  may  possibly  l">e  due  to  a  circum- 
scribed proliferation  of  connective  tissue  between  the  muscles,  or 
perhaps,  as  Remak  believes,  to  swellings  in  the  course  of  the 
nerves  {'■^  nodi  neurit icV). 

The  spread  of  the  disease  maj^  best  be  followed  in  the  smaller, 
more  peripheral  joints.  It  is  almost  invariably  sj^mmetrical,  as 
was  pointed  out  by  Budd  and  Romberg,  and  recently  reasserted 
by  Charcot.  The  other  form  of  the  disease,  which  selects  the 
joints  of  the  trunk,  appears  to  obey  this  law  of  sjn-nmetrical 
evolution  less  strictly ;  or  it  may  be  that  sj-mmetry  is  more  easily 
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traced  in  tliose  joints  wliicli  are  more  accessible  to  observation. 
Tlie  disease  sometimes  confines  its  ravages  to  the  upper  or  to  the 
lower  half  of  the  body.  Drachmann's  assertion  tliat,  when  the 
liip-joints  are  involved,  all  the  other  joints  escape,  and  vice  versa, 
is  decidedly  erroneous,  for  not  only  are  the  intervertebral  articu- 
lations almost  always  affected  in  conjunction  with  the  hip-joints, 
but  it  is  far  from  unusual  to  find  one  or  both  knees,  a  shoulder, 
etc.,  simultaneously  implicated.  Moreover,  when  the  patients 
are  advanced  in  years,  the  joints  of  the  trunk  and  those  of  the 
extremities  may  be  attacked  together,  as  I  have  already  pointed 
out. 

Of  the  different  regions  of  the  body,  the  hands  are  pre-emi- 
nently liable  to  exhibit  a  deformity  which  is  absolutely  charac- 
teristic. Tlie  fingers,  usually  from  the  index  to  the  ring-finger, 
more  rarely  the  little  finger  also,  are  flexed ;  the  metacarpal 
ends  of  the  first  phalanges  are  dislocated  towards  the  ulnar,  less 
commonly  towards  the  radial  side.  Similar  changes  take  place 
in  the  carpal  ends  of  the  metacarpal  bones.  As  a  result  of  these 
alterations,  the  fingers  are  displaced  and  arranged  in  an  imbricate 
fashion  over  one  another,  either  towards  the  thumb  or  towards 
the  little  finger;  the  hand  comes  to  resemble  a  bird's  claw, 
especially  when,  as  is  not  unusual,  the  hand  itself  is  fixed  in  the 
attitude  of  extension.  For  the  rest,  there  are  many  individual 
deviations  from  this  type  of  deformity ;  these  have  been  fully 
described  by  Charcot  as  special  varieties.  The  thumb  is  usually 
spared,  and  remains  freely  movable,  and,  with  its  aid,  the 
patient  often  learns  to  use  his  hands  with  great  dexterity,  not- 
withstanding the  crooked  state  of  the  fingers.  In  the  feet,  on 
the  contrary,  the  great  toes  are  more  frequently  and  more 
severely  attacked  than  their  neighbors. 

When  the  disease  affects  the  larger  joints — the  hip,  knee, 
shoulder,  or  elbow — shortening  of  the  limb  is  the  most  obvious 
of  the  effects  produced;  and  the  patient's  limping  gait,  caused 
by  the  shortening  of  the  thigh  when  the  hip  is  the  affected  joint, 
forms  one  of  the  most  important  and  constant  of  its  symptoms. 

The  disease  of  the  vertebral  column  {spondylitis  deformans) 
in  which  complete  ankylosis  of  the  true  joints,  with  formation  of 
osseous  bridges  between  contiguous  vertebrje,  is  more  common 
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than  in  other  regions,  is  chiefly  characterized  by  great  difficulty 
of  movement  or  even  complete  rigidity  of  the  spine,  with  pains 
radiating  from  the  back.  When  the  cervical  vertebra}  are 
affected,  the  patient  is  unable  to  bend  or  rotate  his  head  ;  when 
the  disease  invades  the  dorsal  or  lumbar  spine,  the  body  is  short- 
ened and  twisted.  Moreover,  the  various  irregularities  in  the 
vertebral  canal  may  cause  compression  and  irritation  of  the  cord, 
of  the  nerves  given  off  from  it,  or  of  the  spinal  ganglia  ;  and  it  is 
to  such  accidents  as  these  that  some  part  of  the  frequent  disturb- 
ances of  innervation  which  have  recently  been  attracting  atten- 
tion— viz.,  the  shooting  pains,  paralyses,  and  trophic  changes- 
may  with  some  degree  of  likelihood  be  attributed^  (p.  160). 

Finally,  cases  occur  in  which  all  the  joints  of  the  body,  those 
of  the  limbs  as  well  as  those  of  the  trunk,  the  lower  jaw,  clavicle, 
etc.,  gradually  become  affected,  and  the  patients  drag  on  a  mis- 
erable existence  for  years  without  being  able  to  move. 

The  course  of  the  malady,  though  exceptionally  slow,  is 
usually  progressive.  When  once  fully  developed,  it  has  never 
been  known  to  recede  of  its  own  accord.  Treatment  exerts  little 
influence  upon  it,  and  that  only  in  recent  cases.  On  the  other 
hand,  the  disease  often  comes  to  a  stop  for  long  intervals  of 
time.  Many  months  or  even  years  ma}^  elapse  before  fresh 
joints  are  implicated ;  and  even  in  those  already  diseased  the 
structural  changes  go  on  very  slowly,  with  intervals  of  i3erfect 
quiescence,  each  exacerbation  setting  in  with  severe  pain  and 
some  slight  febrile  disturbance.  Apart  from  this,  the  malady 
runs  its  entire  course  without  fever,  and,  roughly  speaking, 
without  severe  constitutional  disturbance,  always  excepting 
those  rare  cases  in  which  the  disease  of  the  spinal  column  leads 
to  secondary  affections  of  the  cord. 

Repeated  observations  made  by  Drachmann  showed  that  the 
amount  of  phosphoric  acid  in  the  urine  was  diminished  (1.194 
grammes  in  twenty-four  hours  instead  of  the  normal  quantity  of 
2.5  to  5.8  grammes).  No  other  changes  in  the  composition  of 
the  urine  are  known  to  occur. 

'  Of.  J.  Bevgson,  Zur  historisclien  Patholog'ie  der  Brachialneuralgieu.  Berlin,  1860. 
VircTiow  (in  his  Archiv.  and  in  Verhandl.  d.  Berlin  med.  Gesellschaft).  Lei/den,  loc, 
cit.    Hotter,  loc.  cit. 
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Morbid  Anatomy. 

Tlie  joint-affection  is  a  chronic  panartliritis,  all  the  constituent 
parts  of  the  articulation — cartilage,  bone,  and  synovial  mem- 
brane— being  implicated  in  the  inflammatory  process. 

In  a  fully-developed  case  of  the  disease,  the  articular  ends  of 
the  bones  are  seen  to  be  thickened  and  flattened  out,  with  protu- 
berant margins  which  overlap  the  diaphysis  like  projecting  lips, 
and  are  studded  with  irregular  bony  outgrowths  which  are 
smooth  and  rounded  ratlier  than  pointed.  The  cartilages  are 
thinned  and  split  up,  soft  and  velvety  in  patches,  and  rough  or 
villous  ;  at  many  points  they  have  undergone  complete  absorp- 
tion, and  the  denuded  surfaces  of  the  bones  are  in  contact  with 
each  other.  The  microscope  shows  the  intercellular  substance 
to  be  no  longer  uniformly  hyaline,  but  fibrous  and  split  up, 
w^hile  the  cartilage- capsules  are  enlarged  and  filled  with  a  num- 
ber of  corpuscles,  many  of  which  are  undergoing  fatty  degener- 
ation. 

The  mutual  friction  of  the  ends  of  the  bones  during  move- 
ment of  the  articulation  gives  them  a  smooth  and  lustrous 
surface,  traversed  by  delicate  strijB,  running  parallel  to  the 
direction  of  movement,  which  are  scratched  by  slight  irregulari- 
ties or  detached  osseous  or  cartilaginous  particles.  The  bony 
sockets,  intended  to  receive  the  heads  of  the  bones  (as  in  the  hip 
and  shoulder),  are  not  unfrequently  enlarged  by  this  process  of 
grinding  ;  the  head  of  the  bone,  indeed,  may  slip  altogether  out 
of  its  original  place  into  a  new  socket  thus  made  for  it.  Some- 
times, again,  the  natural  socket  is  narrowed  and  deepened  by 
stout  marginal  protuberances,  and  the  mobility  of  the  head  in  it 
greatly  impaired.  The  above  changes  are  all  limited  to  the 
epiphyses,  whose  tissue  is  rarefied  throughout  and  osteoporotic 
in  parts.  It  is  only  in  the  uppermost  subchondral  layer  of  the 
epiphysis  that  the  mechanical  irritation  causes  an  overgrowth 
of  bone-tissue  ;  this  layer  accordingly  acquires  an  ivory-like 
hardness. 

The  ligaments  and  inter-articular  cartilages  likewise  are  usu- 
ally frayed  out  and  more  or  less  destroyed  by  fatty  metamorpho- 


Ii58    SENATOR. — DISEASES  OF  THE  LOCOMOTIVE  APPARATUS. 

sis.  The  synovial  membrane  is  thickened,  and  not  very  vascular 
as  a  whole  ;  but  its  villous  processes  where  it  is  reflected  on  to 
the  bone  are  more  vascular,  longer,  and  more  abundant  than 
usual,  giving  it  a  spongy  appearance ;  long  filaments  often  pro- 
ject into  the  articular  cavity.  In  rare  cases,  we  find  the  capsule 
more  or  less  ossified  by  thick,  shapeless  plates  of  bone  project- 
ing from  the  edge  of  the  cartilage  over  the  capsular  ligament,  so 
that  the  joint  comes  at  last  to  be  enveloped  in  a  bony  shell  made 
up  of  separate  pieces  (Yolkmann). 

The  contents  of  the  articular  cavity  are  nearly  always  dimin- 
ished in  amount.  They  consist,  in  the  later  stages  of  the  disease, 
of  a  turbid,  viscid,  reddish  yellow  or  reddish  liquid,  containing 
degenerated  epithelial  cells,  scrapings  of  cartilage,  and  shreds  of 
articular  villosities.  Loose  bodies  are  by  no  ineuns  rare  in  the 
interior  of  the  joints  ;  they  consist  of  bits  of  cartilage  or  bony 
outgrowths  that  have  become  detached. 

Hoppe-Seyler  has  analyzed  the  fluid  from  the  hip-joint  in  two  cases  of  arthritis 
deformans.  It  was  alkaline,  clear  after  filtration,  and  furnished  a  clot  on  boiling — 
a  clot  partially  soluble  in  water.  In  one  case  1,000  parts  of  the  fluid  contained 
942.73  of  water,  23.19  of  mucin,  20.92  of  albuminoids,  0.93  of  ether-extractive 
(cholesterin,  lecithin,  traces  of  oily  matter),  1.3  of  alcohol-extractive,  0.65  of  water- 
extractive,  1.53  of  acetic  acid  extractive,  and  8.79  of  inorganic  matters.  The  large 
proportion  of  mucin  is  the  chief  point  of  difference  between  this  fluid  and  liormal 
synovia  (Frerichs  in  Wagner's  Handworterbuch  der  Physiologic,  m.  p,  463.). 

The  soft  parts  about  the  joints — the  tendoHS  and  muscles — 
may  also  be  involved  in  the  morbid  process.  The  tendons  and 
their  sheaths,  as  well  as  the  hurscz  miico^a?,  are  often  found 
ossified  in  old  cases,  (the  combined  tendon  of  the  psoas  and 
iliacus  is  the  most  frequent  seat  of  this  change) ;  sometimes  the 
tendons  are  quite  frayed  out  and  thinned.  The  muscles  may  be 
more  or  less  wasted  and  undergo  degeneration  into  fat  or  con- 
nective tissue. 

As  regards  the  genesis  of  these  changes,  we  may  conclude 
that  the  disease  of  the  articular  cartilages  stands  foremost  in 
importance,  even  though  chronic  inflammation  of  the  synovial 
membrane  may  perhaps  precede  it  in  point  of  time.  Yolkmann 
regards  the  disease  as  essentially  one  of  the  cartilages  ;  active 
proliferation  takes  place  over  their  entire  surface,  though  it  is 
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most  marked  at  their  free  edges— those  turned  towards  the  syno- 
vial sinus  ;  the  cartilage-ceJls  divide  and  multiply,  and  the 
intercellular  substance,  too,  increases  in  quantity.  Soon  the 
overgrowth  of  the  cartilage  renders  its  free  border  more  and 
more  protuberant,  and  compels  it  to  overlap  the  diaphysis.  A 
progressive  ossification  of  the  newly-formed  layers  of  cartilage 
sets  in  simultaneously  in  the  deeper  parts  nearest  the  bone  ; 
and  while  the  cartilage  itself  continues  to  furnish  new  material 
for  ossification,  the  marginal  protuberances  are  gradually  con- 
verted into  the  tuberculated  or  nodular  masses  of  bone  already 
described.  Hence  these  bony  projections — so  long,  at  any  rate, 
as  they  continue  to  grow — are  always  coated  with  a  thin  layer  of 
soft  tissue  which  either  is,  or  has  been,  cartilaginous.  The 
enlargement  of  the  articular  ends  of  the  bones  by  marginal 
excrescences  cannot  occur  without  displacement  of  the  attach- 
ments of  the  capsular  ligament,  which  nearly  always  coincide 
with  the  line  where  the  cartilage  joins  the  bone.  Accordingly, 
the  marginal  excrescences  carry  the  capsule  with  them  as  they 
grow.  But  this  displacement  of  the  capsule  is  often  very  irreg- 
ular ;  folds  or  bands  of  the  fibrous  membrane  dip  down  here  and 
there  between  the  protuberances  and  lead  to  the  formation  of 
pockets  or  diverticula,  which  often  contain  loose  cartilages. 

During  this  overgrowth  and  ossification  of  the  articular  car- 
tilages, free  scope  is  allowed  for  expansion  at  their  margins  ;  but 
where  they  are  actually  opposed  to  each  other,  the  phenomena 
in  question,  though  essentially  similar  in  their  nature,  proceed 
;  at  a  far  slower  rate.  Here,  too,  the  cartilage  undergoes  prolife- 
ration ;  it  may  form  warty  prominences ;  its  deeper  layers 
become  ossified,  but,  owing  to  pressure  and  mutual  friction,  the 

•  ossification  of  the  deeper  layers  is  sooner  or  later  associated  with 

•  decay  of  the  superficial  strata,  w^hich  split  np  into  fibres,  or 
1  become  fatty  and  are  worn  away  ;  so  the  newly -formed  bone 
<  comes  at  last  to  be  denuded. 

The  atrophy  of  bone,  which  progresses  simultaneously  with 
I  the  above  phenomena  of  growth,  does  not  consist,  according  to 
Volkmann,  in  a  simple  wearing  away  of  the  denuded  articular 
:  surfaces.    The  process  is,  in  the  main,  always  suhcliondral,  and 
(Consists  in  an  inflammatory  wasting  of  the  bone-tissue. 
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The  internal  organs  are  found,  on  post-mortem  examination, 
to  present  nothing  more  than  the  usual  senile  changes,  or  the  res- 
idues of  the  intercurrent  malady  that  carries  off  the  patient.  It 
is  only  in  spondylitis  deformans,  as  I  have  already  stated,  that 
we  might  expect  to  find  secondary  changes  in  the  spinal  mar- 
row and  its  membranes,  or  in  the  trunks  of  the  spinal  nerves  at 
the  intervertebral  foramina,  or  in  the  spinal  ganglia,  more  imme- 
diately associated  with  the  joint-affection.  Such  changes  have 
actually  been  observed,  as  in  Rotter's  published  case.  In  some 
forms  of  arthritis — related  in  some  degree,  at  any  rate,  to  the 
disease  we  are  now  considering — occurring  in  connection  with 
locomotor  ataxy,  peculiar  changes  have  been  noticed  in  the  cord 
besides  those  proper  to  the  latter  disorder ;  I  allude  especially 
to  atrophy  of  the  anterior  horns  or  inflammatory  swelling  of  the 
spinal  ganglia  ;  and  these  changes  have  been  viewed  as  lyrimary, 
i.  e.j  as  the  cause  of  the  articular  affection  (Charcot).  But  this 
view  wants  more  data  to  support  it,  especially  as  sufficient 
attention  has  not  hitherto  been  paid  to  the  condition  of  the  ver- 
tebral column  and  its  constituent  parts  in  such  cases. 


Diagnosis. 

Arthritis  deformans  cannot  be  certainly  distinguished  from 
many  of  its  neighbors,  especially  from  chronic  rheumatic  artlui- 
tis  and  the  articular  neuroses,  so  long  as  the  characteristic 
deformities  are  still  absent  and  the  symptoms  consist  merely  of 
pain  and  slight  swelling  of  the  joints.  Nevertheless,  the  fact 
that  the  former  of  these  two  maladies— chronic  rheumatic  arthri- 
tis—is usually  developed  as  a  sequela  of  acute  polj^arthritis, 
may  help  us  to  arrive  at  a  correct  decision  ;  while  to  distinguish 
arthritis  deformans  at  this  early  stage  from  the  articular  neuro- 
ses there  are  scarcely  any  criteria,  except  the  very  uncertain 
ones  derived  from  the  possible  predisposition  of  the  patient  to 
nervous  affections  in  general.  At  a  later  period,  when  the 
deformity  of  the  joints  is  once  distinctly  manifest,  the  diagnosis 
is  easy,  especially  in  the  peripheric  form  of  the  disease,  which 
begins  in  the  smaller  joints  and  extends  symmetrically ;  with 
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gout,  indeed,  it  is  scarcely  possible  to  confound  it.  (See  also 
fUagmsis  of  gout,  p.  129.) 

The  recognition  of  the  other  form  of  the  disease,  that  which 
attacks  the  larger  joints,  is  based  on  the  age  of  the  patient,  the 
gradual  onset  and  excessively  sluggish  course  of  the  disease, 
the  absence  of  fever,  the  stiffness  of  the  joints,  the  grating  that 
may  often  be  perceived,  the  deformities  and  bony  excrescences 
which  are  made  all  the  more  apparent  by  the  wasting  of  the 
soft  parts,  the  shortening  of  the  limb,  and  finally,  on  the  absence 
of  any  history  of  injury  and  the  exclusion  of  other  forms  of 
joint-disease.  Spondylitis  deformans  is  characterized  by  much 
the  same  symptoms — the  advanced  age  of  the  patient,  the  stiff- 
ness, shortening  and  curvature  of  the  vertebral  column,  and  the 
slow,  apyretic  progress  of  the  malady. 

Finally,  there  are  cases  of  chronic  rheumatic  arthritis  fol- 
lowing acute  articular  rheumatism,  which,  after  running  a  slow 
course,  come  ultimately  to  exhibit  the  deformity  characteristic 
of  arthritis  deformans.  It  is  chiefly  to  the  existence  of  such 
cases,  whose  precise  nature  cannot  always  be  ascertained,  that 
the  error  of  wholly  identifying  "chronic  articular  rheumatism" 
with  "arthritis  deformans"  must  be  ascribed.  In  many  such 
instances  the  two  disorders  merely  complicate  each  other,  and 
the  likelihood  of  their  doing  so  is  very  much  increased  by  their 
being  both  brought  on  by  much  the  same  set  of  causes.  In  other 
cases,  again,  it  is  just  possible  that  the  chronic  rheumatic  arthri- 
tis may  pass  into  arthritis  deformans,  /.  e.,  that  a  joint  which 
iias  for  a  long  time  been  suffeiing  from  the  former  affection 
may  ultimately  present  the  deformity  characteristic  of  the  latter 
(see  also  p.  152). 

Duration  and  Issue.  Prognosis. 

The  duration  of  arthritis  deformans  is  only  limited  by  that 
of  the  patient's  life.  The  disease  shows  no  tendency  either  to 
spontaneous  recovery  or  to  death.  Accordingly,  it  usually  goes 
on  for  many  years,  when  the  patient's  life  is  not  cut  short  by 
any  intercuirent  malady, — for  ten,  twenty,  thirty  years,  or  even 
longer.    It  sometimes  lasts  until  extreme  old  age,  causing  no 
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disturbcance  of  the  patient's  general  health  save  what  is  due  to 
interference  with  his  movements. 

Hence,  the  prognosis— so  far  as  danger  to  life  is  concerned— is 
by  no  means  gloomy  ;  but,  as  regards  the  chance  of  recovery,  it 
is  less  hopeful.  The  purely  senile  form  of  the  disease— that 
which  begins  in  the  joints  of  the  trunk— is  peculiarly  inaccessible 
to  treatment ;  on  the  other  hand,  the  peripheric  form  has  recently 
shown  itself  not  unwilling  to  yield  to  appropriate  remedial 
measures. 

Treatment. 

It  is  hardly  necessary  to  speak  of  special  prophylactic  meas- 
ures in  connection  with  arthritis  deformans,  for  of  its  proximate 
causes  we  know  nothing,  and  the  removal  of  the  more  general 
and  remote  conditions  that  favor  its  development  is,  for  the  most 
part,  outside  the  proper  business  of  the  physician.  WJien  we 
have  said  that  the  ordinary  rules  of  hygiene  must  be  observed, 
we  have  said  all  there  is  to  say ;  perhaps,  indeed,  we  may  lay 
special  stress  on  protection  against  the  weather. 

When  once  the  disease  is  established,  treatment  may  be 
expected  to  do  more  for  the  peripheric  than  for  the  central  or 
senile  variety  of  the  disease.  Still,  in  the  absence  of  any  thing- 
better,  the  remedial  measures  I  am  about  to  suggest  for  the  for- 
mer may  be  employed  for  the  latter  variety  likewise. 

Of  internal  remedies,  iodine  has  shown  itself  to  be  the  most 
useful.  It  may  either  be  given  in  the  form  of  the  tincture,  as 
recommended  by  Lasegue  (ten  drops  three  times  a  day.  in 
sugared  water  or  in  wine,  gradually  increasing  the  dose  to  a 
maximum  of  fifteen  grains  of  iodine  daily),  or  as  iodide  of  potas- 
sium in  solution,  with  or  without  the  addition  of  small  quantities 
of  uncombined  iodine,  the  dose  being  progressively  increased  witli 
continual  reference  to  the  state  of  the  patient's  digestion.  By 
following  this  plan  for  several  weeks  we  often  succeed  in  allay- 
ing the  pain  and  also  in  reducing  the  amount  of  swelling  to  some 
extent ;  we  may  even  check  the  onward  progress  of  the  disease 
for  a  considerable  time.  All  other  internal  remedies  which  liave 
been  recommended  (mostly  the  same  as  those  which  used  to  b© 
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given  in  chronic  rheumatic  arthritis)  are  as  good  as  useless,  and 
are  certainly  inferior  to  iodine. 

Besides  giving  iodine  internally,  we  may  apply  it  outwai-dly, 
by  painting  over  the  swollen  and  painful  joints.  This  must 
always  be  done  with  care,  so  as  not  to  irritate  the  skin  overmuch, 
for  inflammatory  irritants  in  the  neighborhood  of  the  Joints  tend 
rather  to  promote  than  to  retard  the  morbid  process  going  on  in 
their  interior  (see  p.  153).  Hence,  too,  all  powerful  derivatives, 
such  as  blisters,  etc.,  which  are  efficacious  in  many  other  forms 
of  articular  inflammation,  should  be  avoided  in  the  present  one. 

Among  external  remedies,  electricity  and  warm  baths  are  the 
best.  In  the  hands  of  Remak,  Flies,  M.  Meyer,  Althaus,  and 
others,  the  ascending  continuous  current  has  produced  either 
relief  or  positive  improvement.  The  positive  pole  of  a  battery  of 
10-15  elements  is  applied  by  a  rheophore  of  small  surface  to  the 
affected  joints  of  the  hands  and  fingers,  while  the  negative  pole 
is  placed  in  connection  with  the  forearm,  at  some  little  distance, 
by  a  rheophore  of  larger  area.  Galvanism  of  the  cervical  sym- 
pathetic has  been  found  beneficial  by  many  observers. 

Warm  baths,  whether  natural  or  artificial,  should  be  em- 
plo3^ed  just  as  they  are  in  chronic  rheumatic  arthritis.  The 
reader  may  refer  to  what  I  have  stated  under  that  head. 

It  is  important,  in  all  forms  of  the  disease,  to  maintain  the 
functional  mobility  of  the  affected  joints,  as  far  as  possible,  b}^ 
means  of  active  and  passive  movement.  Absolute  rest  promotes 
stiffness  of  the  joints,  and  may  lead  to  the  limb  becoming  fixed 
in  some  abnormal  position,  as  well  as  to  atrophy  of  the  neighbor- 
ing muscles.  Special  instruments  have  been  devised  (by  Bonnet) 
to  enable  the  patients  to  carry  out  passive  movements  in  a  sys- 
tematic way  without  assistance.  These  instruments  are  described 
in  works  on  surgery. 

The  treatment  of  arthritis  deformans,  when  it  is  limited  to 
one  or  to  a  few  joints,  is  chiefly  surgical,  and  need  not,  there- 
fore, be  discussed  here. 
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Historical  Introduction. 

Rickets  {rachitismus,  morbus  anglicus^  articuli  duplicati. 
Zioiewiichs,  Doppelte  Glieder)  is  a  disorder  of  nutrition  peculiar 
to  childhood,  which  leads  to  overgrowth  with  deficient  calcifica- 
tion of  the  tissues  destined  to  form  bone,  and  consequently  to 
interference  with  the  growth  of  the  skeleton,  with  transient  or 
permanent  deformity  of  many  of  its  constituent  parts. 

Our  knowledge  of  rickets  as  an  independent  disease  dates 
only  from  the  middle  of  the  seventeenth  century,  when  its  preva- 
lence attracted  the  notice  of  English  physicians,  and  led  to  its 
being  thoroughly  investigated  by  a  committee  specially  appointed 
for  the  purpose  (Glisson,  Bate,  and  Regemorter),  the  result  of 
whose  investigations  was  published  by  Glisson  in  the  year  1650. 
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Tliere  can  be  no  doubt  that  the  disease  had  been  in  existence 
Jong  before  this  time,  but  it  had  not  attracted  attention.  Stiebel 
asserts  that  an  ancient  statue  of  Aesop,  the  fabulist,  exhibits 
deformities  which  show  that  he  liad  suffered  from  rickets  in 
infancy.  Hippocrates  is  supposed  to  have  alluded  to  rickets  in 
his  description  of  certain  deformities  {De  artlcuUs) ;  similar  allu- 
sions have  been  traced  in  the  works  of  Galen,  Celsus,  and  Zacu- 
tus  Lusitanus.  Still  more  distinct  is  the  case  described  by  John 
Baptist  Theodosius,  of  a  child  seventeen  months  old,  which  suf- 
fered from  extreme  weakness,  with  curvature  of  the  spine  and 
ribs.  Finally,  the  statements  of  Reusner,  Formius,  and  Schenck 
leave  no  doubt  as  to  the  fact  that  in  the  sixteenth  century  rick- 
ets must  have  been  far  from  uncommon  in  Switzerland,  France, 
Holland,  and  Germany.  Still,  it  does  seem  as  though  the  dis- 
ease had  spread  in  an  exceptional  degree  over  England  in  the 
early  part  of  the  seventeenth  century  ;  at  any  rate,  we  know  that 
it  became  a  subject  of  interest  about  that  time,  and  was  discussed 
in  monographs,  among  which  that  of  Glisson,  though  subsequent 
in  point  of  time  to  those  of  Whistler,  Garancier,  and  Boot,  excels 
its  rivals  in  thoroughness  and  insight.  Glisson  himself  thought 
the  disease  a  new  one,  which — according  to  the  result  of  inqui- 
ries set  on  foot  by  himself  and  his  colleagues — made  its  first 
appearance  in  Dorsetshire  and  Somersetshire  between  1612  and 
1620.  He  gave  it  the  name  of  "rachitis,"  partly  because  of  the 
phonetic  resemblance  of  this  word  to  the  vulgar  English  name  of 
''rickets  "  (from  the  Anglo-Saxon  ricq  or  rick,  a  hillock),  partly 
because  it  pointed  to  the  special  deformity  of  the  vertebral  col- 
umn (paxct).  When  public  attention  had  once  been  drawn  to 
the  disease,  publications  about  it  began  to  appear  in  all  quarters 
of  Europe,  especially  in  Gormany,  and  discussions  set  in  con- 
cerning its  true  nature  and  cause.  Some  writers  (S torch)  con- 
tented themselves  with  the  broad  explanation  that  the  disease 
consisted  in  a  disturbance  of  the  growth  of  the  bones  and  mus- 
cles, owing  to  unequal  distribution  of  the  nutrient  juices  ;  others 
(Portal)  were  unwilling  to  recognize  it  as  an  independent  dis- 
ease, preferring  to  regard  it  as  a  symptom  of  various  distinct 
maladies,  chiefly  of  a  dyscrasic  order,  such  as  sypliilis,  scor- 
butus, scrofulosis,  arthritis,  etc.     Others,   again  (Hufeland), 
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regarded  it  as  a  scrol'uiosis  becoiiiijig  localized  in  the  osseous 
system,  or  as  a  syphilitic  disorder  (Boerhaave).  Finally,  tlie 
majority  i'oUowed  Cflisson  in  considering  it  the  same  as  niolliti«^s 
ossium,  a  view  not  without  its  adherents  in  our  own  day,  among 
whom  Trousseau  and  Lasegue,  IStansky,  Bouchut,  Hohl,  Beylard, 
may  be  enumerated.    {CL  MoUities  Ossium.) 

The  rise  of  scientillc  chemistry  towards  the  close  of  the  last 
century,  and  the  progress  of  normal  and  pathological  histology, 
shed  the  lirst  rays  of  light  on  the  chemical  and  structural  changes 
that  occur  in  rickets,  and  on  the  way  in  which  they  differ  from 
normal  processes.  The  former  branch  of  the  subject  was  inves- 
tigated by  Fourcroy,  Bolba,  Rees,  Schlossberger,  Marchand,  and 
Friedleben ;  the  latter  chieily  by  Rufz,  Koelliker,  Broca,  H. 
Meyer,  Yirchow,  and  H.  Mueller.  Virchow  deserves  special  men- 
tion for  having  conclusively  established  the  non-identity  of 
rickets  with  mollities  ossium. 

Another  step  in  advance  was  taken  by  Elsaesser  (1843).  He 
discovered  the  peculiar  change  wrought  by  the  rachitic  process 
in  the  skull,  and  gave  it  the  name  of  "  cranio  tabes."  Lastly, 
we  may  allude  to  the  experimental  researches  begun  by  Chossat 
and  carried  on  by  J.  Gruerin,  with  especial  reference  to  the  mode 
of  origin  of  rickets,  and  repeated  since  that  time  by  various 
incj^uirers  pursuing  the  subject  in  different  directions. 

Etiology  and  Pathogeny. 

Kickets  is  one  of  the  most  common  of  diseases,  and  exists  in 
every  quarter  of  the  globe  ;  it  is  most  common,  however,  in  cold 
and  damp  regions,  such  as  England,  Holland,  certain  parts  of 
Germany  and  France.  Unfavorable  circumstances,  want  of  light 
and  air,  contribute  largely  to  its  development.  Hence,  the  dis- 
ease is  more  common  among  the  poor  than  among  the  well-to-do. 
It  is  especially  abundant  in  great  cities  witli  a  large  proletariat, 
in  densely  populated  quarters,  in  the  overcrowded,  ill-ventilated 
dwellings  of  the  poor. 

The  following  arc  some  data  concerning  the  relative  frequency  of  the  disease  in 
difEerent  localities.  Kucttner  says  that  in  Dresden  25  per  cent,  of  all  the  children 
are  rickety.     At  Prague,  liitter  von  Uittorshain  fouud  521  rickety  i)crsons  among 
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^i.87">  brought  to  the  polyclinic  from  18(J0  to  1802,  i.  e.,  13.4  per  cent,  of  all  the 
out-patients  (adults  and  children  together) ;  1,023  of  them  were  children  under  five, 
and  of  these  504,  or  31.1  per  cent,  were  rickety.  At  Copenhagen,  on  the  other 
hand,  Bruenniche  observed  only  103  rickety  children  (0.3  per  cent.)  among  a  total 
of  2,r)95,  from  1802  to  1807;  and  among  a  residue  of  1,883  children,  after  exclusion 
of  those  above  five  years  of  age,  159,  or  8.4  per  cent.  In  London,  Gee  found  only 
•J.30  per  cent,  of  the  in-patients  at  the  hospital  for  sick  children  rickety,  while  the 
proportion  of  rickety  subjects  among  infants  under  two  years  of  age  amounted  to 
30.3  per  cent.  At  Manchester  Ritchie  met  with  219  (30.3  per  cent.)  rickety  children 
among  728  out-patients.  In  Philadelphia,  Parry  found  28  per  cent,  of  all  the  chil- 
dren under  five  showing  signs  of  tlie  disease.  The  register  of  out-patients  at  the 
University  Polyclinic  of  Berlin  for  the  summer  session  of  1870  gives  80  cases  of 
rickets  among  005  children  (12  per  cent.) ;  in  the  summer  of  1871,  120  cases  among 
1,000  (12.0  per  cent.) ;  from  October,  1871,  to  the  end  of  December,  1872,  355  cases 
among  3,200  (10.9  per  cent.)  ;  during  the  year  1873,  295  cases  among  2,704  (10.7 
per  cent.).  The  total  number  of  7,095  sick  children  thus  furnished  850  cases  of 
rickets,  i.  e.,  11.1  per  cent.  If  we  deduct  all  the  children  over  five  years  of  age,  we 
find  that  050  cases  of  rickets  were  observed  among  4,715  patients  (13.8  per  cent.) 
between  Oct.,  1871,  and  the  end  of  1873. 

The  period  of  the  first  dentition  (from  the  sixtli  to  the  thir- 
tietli  month)  is  the  usual  time  for  the  appearance  of  rickets.  It 
then  becomes  graduallj^  less  frequent  till  the  fifth  year  of  life  ; 
between  the  age  of  five  and  puberty  it  is  quite  an  exceptional 
phenomenon. 

The  disease  is  sometimes  developed  7)i  utero  ;  in  such  cases  it 
may  be  found,  at  birth,  to  have  already  run  its  course  (foetal 
rickets),  or  it  may  progress  after  the  child  is  born  (congenital 
rickets,  after  Winkler).  The  latter  variety — congenital  rickets — 
likewise  includes  those  cases  which  exhibit  the  changes  in  the 
bones — the  swelling  of  tlie  epiphyses — very  soon  after  birth, 
during  the  first  few  weeks,  for  in  such  cases  the  tendency  to  the 
disease,  and  even  its  origin,  must  undoubtedly  be  referred  to  the 
intra-uterine  period  of  life.  Still,  although  the  existence  of 
foetal  and  congenital  rickets  cannot  be  denied  (as  has  been  done 
by  Boerhaave,  Van  Swieten,  Zeviani,  and  others),  we  must  be 
careful  how  we  include  in  this  category  many  cases  originally 
assigned  to  it  by  Glisson,  Storch,  Morel,'  Klein,  and  many  other 
writers  down  to  our  own  time ;  for  many  deformities  of  the 
skeleton  met  with  in  the  foetus  and  the  new-born  infant  used  to 

'  a.  Vandcrmonde,  Ilecueil  p6riodique.  VII.  1757,  7  Julllefc,  p.  434, 

LEEDS &we:st-r)o,ng 
^EClCO-CHIfiURccAL  SOCIETy 


172    SENATOR. — DISEASES  OF  THE  LOCOMOTIVE  APPARATUS, 


be  set  down,  particularly  by  the  older  observers,  as  due  to 
rickets  ;  whereas  we  have  every  reason  to  believe  that  they  were 
either  certainly  or  very  probably  due  to  diseases  of  the  bones  of 
a  wholly  different  kind  (B.  Scharlau,  Urtel). 

Again,  many  observers  claim  to  have  seen  rickets  begin  even 
after  puberty,  though  before  the  development  of  the  skeleton  is 
complete  (up  to  eighteen  or  twenty  in  the  female,  and  twenty- 
two  to  twenty-five  in  the  male  sex).  Thus,  Gflisson  mentions 
two  cases  between  sixteen  and  seventeen  ;  Portal,  five  cases 
between  fifteen  and  eighteen.  Oilier  considers  certain  curvatures 
of  the  spine,  developed  in  subjects  not  previously  rachitic,  about 
the  age  of  seventeen  or  eighteen,  as  the  expression  of  a  rachitic 
tendency  {rachitisme  tardif) ;  and  Tripier  adds  five  cases  in 
which  swellings  on  the  upper  and  lower  extremities  made  their 
appearance  in  young  men.  Meanwhile,  all  the  above  cases,  and, 
indeed,  the  very  occurrence  of  rickets  after  puberty,  must  be  con- 
sidered doubtful  so  long  as  the  specific  character  of  the  changes 
in  the  bones  has  not  been  proved  by  microscopical  examination. 

The  following  figures  illustrate  the  comparative  frequency  of  rickets  at  difEerent 
ages : 


Oueriri's  Statistics. 

Before  birth  

During  the  1st  year  of  life.  .  .  . 


"  2d    "  "   

"  3d    "  "   

"  4th  "  "   

"  5th  "  "   

From  the  6th  to  the  12th  year  of  life 


3 
98 
176 
35 
19 
10 

5 


Total   346 

Bruenniche's  Statistics. 


During  first  half-year . 

"     second  " 
From  1  to  2  years. .  . . 

"    2  "  3  "   

"    3  "  4  "   

"  4  "  5  " 
"    5  "  8  " 


1 
19 
79 
47 
7 
6 
4 


Total   163 


Von  Rittershaiii's  Statistics. 

During  first  six  months  of  life   91 

"     second  "             "    175 

From  1  to  2  years   154 

"    2  "  3    "    62 

"    3  "  4    "    15 

"    4  "  5    "    7 

"    5  "  9    "    17 

Total   521 

Ritchie's  Statistics. 

During  first  half-year   7 

"     second    "    05 

From  1  to  2  years   109 

"    2  "  3    "    25 

"    3  "  4    ^'    9 

"4    "5    "    4 

Total   219 


RICKETS. — ETIOLOGY  AND  PATHOGENY.  173 

Many  authors  believe  in  the  influence  of  sex,  while  others 
I'ontest  it ;  but  the  statements  of  the  former  are  so  little  in  har- 
mony witli  one  another,  that  we  may  fairly  conclude  that  there 
is  no  great  difference  between  the  sexes  as  regards  their  liability 
to  rickets. 

Gu^rin  gives  148  boys  to  198  girls;  Ritter  von  Rittershain,  290  boys  to  231 
girls;  Bruenuiche,  108  boys  to  55  girls;  the  proportion  between  the  sexes  in  the 
total  number  of  patients  seen  being  nearly  equal  (1,837  boys  to  1,258  girls). 
Ritchie  gives  128  boys  to  91  girls.  Dufour  found  the  number  of  rickety  girls 
fifteen  times,  Marjolin  twenty  times,  as  great  as  that  of  rickety  boys. 

Hereditary  influence  may  be  traced  with  certainty  in  many 
cases  of  rickets.  The  tendency  is  most  often  inherited  from  the 
mother,  traces  of  previous  rickets  being  less  often  observed  in 
the  father  of  rickety  children.  There  are  families  in  which  all 
or  a  majority  of  the  children  become  rickety  without  our  being 
able  to  ascribe  the  malady  to  a,ny  external  noxse  of  a  uniform 
kind.  On  the  other  hand,  it  has  been  noticed  that  in  two  or 
more  families,  living  under  the  same  roof  and  in  exactly  the 
same  way,  only  those  children  became  rickety  whose  father  or 
mother  had  previously  suffered  from  the  disease.  The  influence 
of  inherited  predisposition  is  further  illustrated  by  many  cases 
of  fcetal  or  congenital  rickets  for  which  no  other  cause,  such  as 
syphilis  or  disease  of  the  placenta,  could  be  made  out.  Of 
course,  when  causes  of  the  latter  kind  are  in  operation,  the  case 
is  not  one  of  true  inherited  rickets,  but  of  rickets  acquired  in 
nfero. 

Other  constitutional  maladies  in  the  parents  may  likewise 
contribute  to  produce  rickets  in  the  offspring,  especially,  as 
appears  from  the  evidence  collected  by  Ritter  v.  Rittershain, 
clironic  tuberculosis  in  the  father.  He  found  seven  tuberculous 
fathers  and  four  tuberculous  mothers  among  the  parents  of 
seventy-six  rickety  children  whose  family  history  he  was  able 
to  investigate.  Again,  constitutional  syphilis  in  the  parents  is  a 
cause  of  rickets  in  the  children  ;  but  its  influence  is  far  smaller 
— at  least,  on  the  ordinary  form  of  the  disease  which  sets  in 
during  teething— than  the  authority  of  Boerhaave  {ApJiorism, 
:^  1482)  might  lead  us  to  suppose — perhaps,  because  the  children 
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of  sypliilitic  parents  usually  die,  either  in  utero  or  very  soon 
after  birth.  When  they  survive,  they  seldom  fail  to  have? 
rickets.  On  the  other  hand,  it  has  been  shown  by  Wegner,  and 
subsequently  by  Parrot,  Waldeyer,  and  Koebner,  that  those 
children  of  syphilitic  parents  who  die  early  constantly  exhibit 
morbid  peculiarities  in  the  growth  of  their  bones,  in  addition  to 
the  specific  lesions  of  syphilis — peculiarities  closely  analogous  to 
those  met  with  in  extra-uterine  rickets.  Hence,  it  must"  still  be 
left  an  open  question  whether  syphilis  should  be  considered  the 
most  effectual  cause  of  intra-uterine  rickets,  or  whether — per- 
haps more  justly — the  bone  disease  should  not  rather  be  viewed 
as  a  specific  result  of  syphilis,  wholly  distinct  from  rickets.  It 
is  probable  that  many  of  the  cases  of  so-called  rickets,  developed 
during  the  earliest  stages  of  life,  were  really  instances  of  syphi- 
litic disease  of  the  bones. 

Finally,  debility  from  whatever  cause,  anaemia,  chronic  dis- 
charges, enfeebled  nutrition  in  one  or  both  parents,  advanced 
age  at  the  time  of  procreation,  may  all  promote  the  development 
of  chronic  disease  in  general,  and  of  rickets  in  particular,  in  the- 
offspring. 

Among  exciting  causes  improper  feeding  takes  the  foremost 
place.  Its  importance  was  known,  in  a  genei'al  way,  even  to 
Glisson  and  his  contemporaries.  Subsequently,  however,  J.  L. 
Petit' s  view  became  popular,  and  it  was  thought  that  early 
weaning  formed  the  principal  cause  of  rickets.  Petit  taught 
that  to  prevent  rickets  it  was  necessary  to  keep  the  infant  at  the- 
breast  till  all  its  teeth  had  cut  the  gums.  Zeviani,  however,  was 
not  without  adherents  in  the  belief  that  rickets  was  brought  on 
by  precisely  the  opposite  error,  viz.,  by  keeping  the  child  at  the 
breast  for  too  long  a  time.  Both  views  are  to  a  certain  extent 
legitimate.  The  evil  does  not  lie  in  the  mother's  milk  (supposing 
its  composition  to  be  normal),  but  in  the  fact  that  wiien  the 
infant  is  prematurely  weaned  the  nourishment  substituted  for  the 
mother's  milk  is  unsuited  to  its  digestive  powers  and  the  require- 
ments of  its  organization  ;  while,  on  the  other  hand,  when  it  is 
kept  too  long  at  the  breast  the  milk  alone  becomes  insufficient 
for  its  nourishment.  At  the  present  time  it  seems  more  neces- 
sary to  insist  on  the  latter  than  the  former  of  these  considera- 
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tions;  for  tlie  iigiUiLiuii  wliicli  has  been  caiTiecl  on,  and  liglitl}' 
carried  on,  by  physicians  against  tlie  premature  weaning  and 
artificial  feeding  of  infants,  lias  recently  led,  at  any  rate  in  Ber- 
lin, to  an  error  of  an  opposite  kind  in  the  minds  of  a  large  nnni- 
ber  of  the  public.  They  have  been  led  to  believe  that  an  infant 
cannot  be  restricted  too  long  to  the  milk  of  its  mother  or  of  a 
wet-nurse.  Indeed,  in  the  rural  districts  (of  Germany)  a  large 
— perhaps  the  larger — proportion  of  all  the  cases  of  rickets  is 
Jurnislied  by  children  who  have  been  kept  at  the  breast  till  they 
are  a  year  old,  or  even  older,  without  being  supi)lied  with  any 
additional  nourishment,  or  at  most  with  extremely  little  of  it.' 

But  it  is  not  the  particular  kind  of  food,  nor  any  special 
(Quality  or  constituent  of  it,  that  causes  rickets.  Any  diet  un- 
suited  to  the  child's  age  and  the  state  of  its  development  will 
bring  on  rickets,  as  is  proved  by  the  occurrence  of  the  malady  in 
children  fed  in  the  most  divers  ways.  Attempts  have  been  made 
to  prove  experimentally  the  power  of  unsuitable  nourishment  to 
generate  the  disease  in  the  growing  organism.  Uuerin  took  pup- 
])ies  away  from  their  dam  and  kept  them  on  a  meat  diet.  They 
are  said  to  have  shown  all  the  signs  of  rickets  in  its  most  typi- 
cal form  after  four  or  live  months  of  this  treatment,  while  other 
])uppies  of  the  same  litter,  suckled  in  the  usual  wa}'',  remained 
in  good  health.  But  a  more  recent  series  of  exi3eriments  con- 
ducted by  L.  Tripier  on  cats,  dogs,  and  chickens  has  proved  that 
while  such  unsuitable  feeding  may  undoubtedly  clause  the  death 
of  any  of  the  animals  subjected  to  it,  it  fails  to  induce  true  rick- 
<'ts.  Others,  again,  setting  out  from  the  fact  that  the  bones  of 
rickety  children  are  less  rich  in  mineral  constituents — especially 
lime  and  phosphoric  acid — than  normal  bones  {vide  infra^  p. 
187),  have  tried  to  lay  the  blame  on  a  want  of  those  constituents 
in  the  food  supplied.  They  refer  to  the  experiments  of  Letellier, 
von  Bibra,  Chossat,  and  Milne-Edwards,  junior ; '  Chossat  hav- 

'  The  chief  reasons  why  infants  are  kept  as  long  as  possible  at  the  breast  among  the 
lower  orders  are  :  first,  the  convenience  and  cheapness  (?)  of  this  mode  of  feeding 
them  ;  secondly,  the  prevalent  belief  that  lactation  protects  the  mother  from  the  risk 
of  renewed  pregnancy.  Among  the  wealtliier  classes  there  is  the  lulded  dread  of  the 
child's  becoming  restless ;  when  a  wet-nurse  is  kept,  her  personal  interest  tells  the  same 
way,  and  induces  her  to  avoid  habituating  the  child  to  other  nourishment,  etc. 
'  Vide  Kiihne,  Lehrbuch  d.  physiolog.  Chemie,  1808.  p.  397. 
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ing  produced  deformity  of  tlie  bones  in  pigeons,  and  Milne- 
Edwards  in  dogs,  by  feeding  them  on  a  diet  deficient  in  phos- 
phoric acid  and  the  salts  of  lime.  Here  again,  as  Friedleben 
proved  by  repeating  Chossat's  experiments  and  making  a  cai-eful 
analysis  of  the  bones,  true  rickets  is  not  produced ;  there  is 
merely  a  diminution  in  the  earthy  constituents  of  the  bone- tis- 
sue, and  the  resulting  fragility  of  the  bone  is  entirely  passive  and 
due  to  atrophy.  Moreover,  it  is  very  doubtful  if  we  can  ever 
reduce  the  proportion  of  lime  and  phosphoric  acid  in  the  bones, 
even  of  rapidly  growing  animals,  by  withdrawing  these  com- 
pounds from  their  food  ( Weiske) ;  for  the  accurate  analyses  of 
Weiske  and  Wildt  have  proved  that  even  under  such  conditions 
the  bones  msiy  retain  their  normal  chemical  composition.  Lastly, 
even  the  experience  of  veterinary  surgeons  and  agriculturists 
(Roloff),  that  young  animals  pastured  on  soils  which  are  poor  in 
lime  are  liable  to  suffer  from  rickets,  does  not  go  for  much  ;  for 
the  consentaneous  operation  of  other  causes  is  not  excluded,  and 
there  exist  counter-observations  to  prove  that  rickets  may  be 
developed  even  apart  from  any  lack  of  lime-salts  in  the  food 
(Schuetz). 

We  may  therefore  conclude  that  a  deficient  supply  or  defi- 
cient absorption  of  lime  and  phosphoric  acid  is  not,  j?j>^r  se, 
capable  of  inducing  rickets.  Besides,  cow's  milk  and  farina- 
ceous substances,  the  common  substitutes  for  mother's  milk, 
are  not  by  any  means  deficient  in  lime  and  phosphoric  acid. 
The  causes  of  rickets  must  be  looked  for  elsewhere,  and  we  must 
acknowledge  that  a  deficiency  of  lime  in  the  bones  is  not  the 
primary  fact  in  the  disease.  Minute  anatoni}^  has  long  since 
shown  that  the  essence  of  the  rachitic  process  does  not  consist 
in  a  mere  diminution  of  the  earthy  salts  in  the  bones,  but  far 
more  in  an  irritation  of  the  osteoplastic  tissue.  Wegiier,  more- 
over, has  recently  brought  experimental  evidence  to  show  that 
true  rickets  may  be  artificially  produced  by  the  continued 
administration  of  very  minute  doses  of  phosphorus  (which  exert 
a  specific  irritant  influence  upon  the  osteoplastic  tissue),  togetlier 
with  a  simultaneous  withdrawal  of  lime  from  the  food.  AVe 
may  faii-ly  assume,  therefore,  that  some  irritant  mattiM-  endowed 
with  the  same  properties  as  phosphoi'us  is  either  intioduced 
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into  the  body  with  the  unsuitable  food,  or  else  generated  fi-oiii 
it  in  tlie  system  (the  latter  being  the  more  plausible  hypothesis) ; 
further,  we  must  suppose  either  that  the  food  is  deficient  in  lime, 
or  that  the  absorption  of  lime-salts  from  the  alimentary  canal 
is  in  some  way  hindered.  Should  the  statements  recentl3^  put 
forth  by  Heitzmann  be  confirmed,  our  comprehension  of  the 
mode  in  which  improper  feeding  may  cause  rickets  will  be 
greatly  facilitated.  Heitzmann  asserts  that  lactic  acid  influences 
the  osteoplastic  tissues — at  any  rate,  in  carnivora — in  exactly 
the  same  way  as  phosphorus,  and  that,  when  combined  with  a 
deficiency  of  lime  in  the  food,  it  is  capable  of  inducing  true 
rickets.  Now,  there  is  certainly  no  want  of  opportunity  for 
the  formation  of  lactic  acid  in  the  alimentary  canal  of  an 
infant.  The  milk  and  arrow-root,  the  meal  and  potato-pap,  and 
other  farinaceous  compounds  that  are  commonly  substituted  for 
mother's  milk,  will  furnish  any  quantity  of  lactic  acid,  especially 
when  a  gastro  intestinal  catarrh  is  already  present,  or  is  brought 
on  by  the  improper  nourishment  itself.  One  of  the  two  condi- 
tions which  Heitzmann  considers  necessary  for  the  development 
of  rickets  would  thus  be  fulfilled.  That  lactic  acid  in  excess  is 
really  present  in  the  system  of  rickety  infants  may  be  inferred 
from  its  having  been  detected  in  their  urine  by  Marchand,  Leh- 
mann,  and  Gorup-Besanez.^  The  other  condition — inadequate 
supply  or  inadequate  absorption  of  lime — may  readily  be  ful- 
filled whenever  the  mother's  milk,  owing  to  protracted  lactation, 
or  constitutional  feebleness,  or  advanced  age,  becomes  poor  in 
earthy  salts,  or  whenever  disturbances  in  the  digestive  appa- 
ratus of  the  infant  cause  those  salts  to  be  excreted  more  abun- 
dantly than  usual.  Here  are  facts  in  support  of  both  the  above 
alternatives.  It  has  long  been  known,  and  has  been  conclu- 
sively proved  by  Yernois  and  Becquerel,  that  the  proportion  of 
salts  in  human  milk  diminishes  progressively  after  the  age  of 
twenty,  and  also  after  the  sixth  or  seventh  month  of  lactation. 
Further,  we  know  that  an  abnormal  quantity  of  salts  is  removed 
from  the  body  by  diarrhoea,  and  there  can  be  no  doubt  that  among 
those  salts  are  the  calcareous  compounds  taken  in  with  the  food. 


'  Lehrbuoh  der  physiolog.  Cheraie.  1867.  p.  523. 
VOL.  XVI. -12 
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Moreover,  the  only  published  analysis  of  the  feces  of  a  rickety 
patient  ^  actually  shows  a  very  high  proportion  of  ash  (twenty- 
three  per  cent.),  consisting  of  phosphates,  principally  in  the  form 
of  bone-earth.  The  abnormal  excess  of  phos23hate  of  lime  in  the 
urine  of  rickety  children  cannot  be  taken  as  proof  that  th;3 
amount  of  lime  absorbed  from  the  alimentary  canal  is  not  di- 
minished, for  the  fact  in  question  may  be  readily  explained  by 
the  solvent  capacity  of  the  lactic  acid  in  the  system  for  the 
lime-salts  already  deposited  in  the  child's  skeleton  (cf.  Mollities 
Ossium). 

To  sum  up  :  the  morbid  process  which  underlies  the  develop- 
ment of  rickets  may,  in  accordance  with  the  results  of  experi- 
ment and  the  clinical  observations  we  possess,  be  explained  in 
the  following  way.  Owing  to  digestive  disturbance,  either  pre- 
existent  or  brought  on  by  improper  feeding,  lactic  acid  is 
generated  in  the  system ;  this  operates,  on  the  one  hand,  as 
an  irritant  on  the  osteoplastic  tissues ;  on  the  other,  as  a  solvent 
on  the  calcareous  salts  deposited  in  the  bones,  promoting  their 
elimination.  At  the  same  time  the  supply  of  earthy  matter  is 
reduced,  either  directly  (as  in  cases  of  protracted  lactation)  or 
indirectly  (as  when  diarrhoea  carries  olf  the  lime-salts  from  the 
intestines  before  they  are  absorbed). 

It  is  not  impossible  that  other  substances,  capable  of  irri- 
tating the  osteoplastic  tissues,  may  exist  (besides  phosphorus 
and  lactic  acid),  of  which  we  know  nothing.  To  their  influence 
we  may  attribute  those  very  rare  cases  of  rickets  which  are 
developed  in  consequence  of  hereditary  predisposition,  without 
marked  digestive  disturbance  or  improper  feeding.  'No  other 
explanation  of  such  cases  can  be  offered,  or  of  those  in  which 
rickets  is  induced  in  tdero,  either  by  hereditary  sj^  philis  or  by 
local  disease  of  the  placenta,  or  by  unknown  causes.  We  are 
driven  to  suppose  that  in  all  these  instances  the  irritant  which 
excites  the  abnormal  overgrowth  of  the  osteoplastic  elements  is 
developed  from  some  morbid  state  of  the  blood  and  humors;  fur- 
ther, that  the  products  of  proliferation  interfere  with  the  deposi- 
tion of  the  earthy  salts  in  the  bone,  or  that  they  are  incapable  of 


'  Klccinsky  in  Bitter  v.  liUtershain,  loc.  cit.  p.  38. 


EICKETS.  —PATHOLOGY. 


179 


taking  up  those  salts.  For,  so  far  as  wo  can  judge  fronn  the  ex- 
perimental data  furnished  by  Wegner  and  Heitzmann,  the  irrita- 
tion of  the  osteoplastic  tissues  would  not  of  itself  lead  to  rick- 
ets, without  a  simultaneous  diminution  in  the  supply  of  lime. 
It  may  be  that  the  substances  wliicli  hinder  the  deposition  of  the 
earthy  salts  are  organic  acids  (formic,  acetic,  lactic,  etc.) ;  for 
young  bone-tissue,  so  far  as  our  scanty  information  concerning 
it  will  enable  us  to  judge,  is  as  prone  to  the  formation  of  such 
compounds  as  the  splenic  tissue,  to  which  it  is  in  many  ways  so 
nearly  allied.  We  know  that  the  spleen  in  certain  hyperplastic 
states  (leukaemia)  generates  acid  in  excess ;  we  are  allowed  to 
speculate  that  a  similar  formation  of  acid  may  take  place  in 
growing  bone-tissue — of  acid  capable  of  dissolving  the  earthy 
salts — and  formed  in  such  abundance  as  actually  to  prevent  the 
calcification  of  the  new  tissue,  unless  a  proportionate  excess  of 
earthy  salts  be  simultaneously  introduced  into  the  system. 


Pathology. 

General  Outline  of  the  Disease, 

Rickets  comes  on  very  insidiously.    Its  earliest  symptoms 
are  not  characteristic,  so  that  it  is  difficult  to  fix  the  precise  time 
of  its  beginning.    They  are  usually  connected  with  the  digestive 
apparatus:  irregularity  of  the  bowels,  frequent  diarrhoea,  acid 
I  eructations  and  vomiting,  tympanites,  etc.    The  child  is  restless, 
j  pale,  and  sickly ;  it  often  shows  unmistakable  signs  of  wasting, 
and  cries  when  its  limbs  are  firmly  grasped  or  when  it  is  raised 
I  by  putting  the  hands  under  its  arm-pits.    Bronchial  catarrh  is  a 
1 :  frequent  complication  ;  febrile  symptoms  may  set  in,  as  restless- 
i :  ness  and  heat  of  skin  towards  evening  and  through  the  night, 
!  subsiding  towards  morning  with  an  outbreak  of  perspiration. 
Even  without  much  sign  of  fever  the  child  is  often  bathed  in 
;  perspiration,  especially  about  the  head  and  upper  part  of  the 
( chest.    When  no  cause  can  be  made  out  for  these  symptoms, 
sand  they  coexist  with  the  digestive  disorders  alluded  to  above, 
\  they  may  be  allowed  to  stand  for  indications  of  commencing 

i 
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rickets.  It  is  not  till  they  have  lasted  for  some  time  that  the 
characteristic  irregularities  in  the  growth  of  the  bones  make 
their  appearance ;  sometimes,  though  very  rarely,  the  deformi- 
ties in  the  skeleton  may  show  themselves  in  children  otherwise 
well  nourished,  during  the  second  or  third  year  of  life,  without 
any  such  prodromata,  and,  indeed,  without  any  appreciable  dis- 
turbance of  the  general  health.  Moreover,  similar  deformities 
have,  in  a  few  instances,  been  observed  to  appear  quite  sud- 
denly ;  such  cases  have  been  described  under  the  name  of 
"acute  rickets."    ( Vide  infra,  p.  183.) 

The  rachitic  changes  may  occur  in  every  bone  in  the  body, 
but  the  resulting  deformities  and  functional  troubles  vary 
according  to  the  patient's  age  and  the  degree  of  development 
previously  attained  by  his  skeleton.  The  articular  ends  of  the 
long  bones  swell  and  protrude  under  the  soft  parts  that  cover 
them,  more  especially  in  the  hands,  feet,  elbows,  and  knees. 
The  prominence  of  the  contiguous  epiphyses,  between  which  the 
articular  cavity  itself  forms  a  depression,  has  given  rise  to  the 
term  articuli  dupUcati  {Zwiewuclis).  In  the  skull  the  disease 
shows  itself  by  delaying  the  ossification  and  closure  of  the  fon- 
tanelles  and  sutures ;  the  bones  themselves,  particularly  the 
occipital  bone,  are  soft  and  flexible  in  parts,  where  they  may 
often  be  depressed  by  the  finger  as  though  they  were  made  of 
parchment.  In  conformity  with  the  age  of  the  child,  teething 
may  either  be  checked  and  proceed  in  a  slow  and  irregular  way, 
or  the  teeth  which  have  already  cut  the  gum  are  arrested  in  their 
growth,  become  discolored  and  brittle,  and  finally  drop  out. 
The  force  applied  to  the  softened  bones  by  the  muscles  attached 
to  them  and  by  the  weight  of  the  body,  leads  to  further  deformity 
of  the  trunk  and  limbs,  mostly  by  causing  willow-stick  fracture' 
of  the  long  bones.  The  legs  usually  exhibit  an  outward  curve 
and  become  scimitar- shaped  ;  the  fore-arms  are  bent  in  a  much 
slighter  degree  towards  their  flexor  aspect.  The  thorax  is  cbar- 
acteristically  distorted.  The  junctions  of  the  ribs  with  their  car- 
tilages become  thickened  and  nodular ;  they  may  be  seen  and 
felt  on  the  side  of  the  chest,  like  a  cliaplet  of  beads  curved  with 
its  concavity  outwards  (rickety  rosary).  The  ribs  are  laterally  j 
compressed  en  masse,  making  the  breast-bono  project  like  the  keel 
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of  a  boat.  The  sides  oC  the  cliest  are  sucked  in  with  every  inspi- 
ration,, especially  when,  as  so  often  happens,  there  is  catarrli  of 
the  air-passages ;  the  npper  part  of  the  abdomen  (epigastric 
region)  is  sinmltaneously  protruded,  and  when  the  hesoin  de 
re.spirer  grow^  more  intense,  a  deep  groove  (Harrison's  groove) 
makes  its  appearance  between  it  and  the  thorax  during  every 
inspiration — a  groove  that  corresponds  to  the  line  of  insertion  of 
the  diaphragm. 

There  is  often  spinal  curvature.  It  usually  begins  as  a 
kyphosis,  which  may  subsequently  become  complicated  with, 
skolioses.  Finally,  the  pelvis  may  also  become  deformed,  the 
pubic  bones  being  usually  thrust  towards  the  sacrum. 

The  increase  in  length  of  the  body  as  a  whole  is  delayed. 
The  child  cannot  be  taught  to  stand  or  walk  alone  ;  or,  if  already 
able  to  walk,  it  loses  the  faculty  of  doing  it.  It  Is  unwilling, 
particularly  at  the  outset  of  the  disease,  to  put  its  feet  to  the 
ground — perhaps  from  dread  of  pain,  perhaps  from  a  sense  of 
weakness.  When  the  child  does  attempt  to  walk,  its  gait  is 
tottering  and  awkward,  and  it  is  soon  weary.  In  marked  con- 
trast to  the  delayed  growth  of  the  trunk  and  limbs,  the  hairy 
part  of  the  head,  whose  growth  is  unchecked,  seems  unduly  big 
and  often  sinks  down  between  the  shoulders ;  the  abdomen, 
already  swollen  by  the  gastro-intestinal  mischief,  seems  even 
more  prominent  in  relation  to  the  shrunken  thorax.  In  advanced 
cases  of  the  disease  the  child  looks  like  a  dwarf ;  its  mind  is 
often  well-developed,  or  even  precocious  (this  is  especially  the 
case  in  older  children,  in  whom  the  digestive  disturbances  are 
less  severe ;  younger  ones  are  usually  cross  and  sluggish,  and 
are  best  satisfied  when  allowed  to  lie  motionless  in  bed,  or  to 
squat  on  their  nurse's  arm). 

The  disease  does  not  always  advance  very  far.  The  struc- 
tural changes  are  often  limited  to  a  few  only  of  the  bones,  and 
stop  short  of  complete  softening  of  their  tissue  ;  the  pain  and 
functional  disturbance  may  be  insignificant ;  the  morbid  process 
is  soon  checked,  the  bones  consolidated,  trifling  deformities  set 
right  by  renewed  activity  of  growth,  digestion  and  nutrition 
restored,  and  the  disease  brought  to  a  close  in  a  few  months,  leav- 
ing only  slight  thickening  of  the  affected  bones  behind.  This 
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inild  form  of  tlie  disease  usually  occurs  in  cliildren  whose 
digestion  has  never  been  greatly  disturbed,  and  whose  nutri- 
tion has  never  fallen  to  a  very  low  ebb,  i.  e.,  in  older  children  of 
the  well-to-do  class.  And  even  when  the  disease  does  extend 
farther  in  such  children,  its  extension  takes  place  very  slowly, 
with  intermissions  lasting  weeks  or  even  months ;  the  morbid 
changes  are  inconsiderable,  and  the  process  terminates  at  last 
in  recovery,  just  as  in  the  previous  instance,  only  leaving  a 
somewhat  larger  number  of  more  or  less  striking  deformiiies 
behind  it. 

But  when  the  digestive  disturbances  are  very  marked  and 
obstinate,  and  the  surrounding  circumstances  of  an  unfavorable 
kind,  the  morbid  changes  in  the  bones  are  usually  more  severe, 
the  patient's  strength  gradually  fails,  the  wasting  becomes 
extreme,  and  death  ensues  Just  as  in  chronic  catarrh  of  the  intes- 
tines with  the  symptoms  of  marasmus  and  hectic  fever. 

There  are  other  cases  of  rickets  in  which  the  prominent  symp- 
toms are  exhibited  by  the  respiratory  apparatus.  The  weakly 
infant,  with  its  diminished  power  of  resistance  to  cold,  suffers 
greatly  from  bronchitis,  which  may  assume  a  serious  aspect, 
owing  to  the  deformity  of  the  chest  and  spine  alreadj'^  referred 
to,  and  the  resulting  interference  with  the  respiratory  move- 
ments ;  or  the  bronchitis  may  pass  into  lobular  collapse  or  bron- 
cho-pneumonia. Lastly,  the  softening  of  the  cranial  bones  ren- 
ders the  child  liable  to  disease  of  the  brain  and  its  membranes, 
the  skull  not  offering  sufficient  protection  against  injury  from 
without. 

Any  one  of  the  above-mentioned  forms  of  rickets  may  be 
attended  with  fever ;  but  the  fever  seems  rather  to  depend  on  the 
patient's  general  state,  upon  the  complications  and  sequelae  of  the 
disease,  than  upon  the  actual  changes  in  the  bones.  Still,  the  con- 
nection between  the  bone-mischief  and  the  other  morbid  condi- 
tions is  undoubtedly  close  ;  for  the  rate  at  which  the  former  pro- 
gresses determines  the  degree  to  which  the  other  disorders  and 
the  febrile  symptoms  attain,  and  vice  versa  ;  so  that,  in  the  more 
acute  form  of  rickets,  occurring  in  children  about  twelve  months 
old,  and  almost  invariably  preceded  and  accompanied  by  gastro- 
intestinal catarrh,  it  remains  a  question  whether  the  actual 
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rachitic  process  may  not  liave  some  share  in  exciting  the  febrile 
symptoms  that  are  present. 

This  view  is  furtlier  supported  by  those  very  rare  cases  to 
which  I  have  already  alluded  under  the  name  of  "acute"  rick- 
ets, by  way  of  distinction  from  the  ordinary  more  chronic 
variety  of  the  disease.  Feist '  seems  to  have  been  the  lirst  to 
draw  attention  to  this  form  ;  Moeller,  Hauner,"  Bolin,  Foerster, 
Hirschsprung,  have  recorded  similar  cases,  and  I  have  myself 
seen  one.  Within  a  few  weeks  the  epiphj^ses  of  all  or  most  of 
the  long  bones  become  swollen,  there  are  swellings  on  the  cra- 
nial bones  likewise,  and  these  phenomena  are  accompanied  by 
fever.  In  several  of  the  recorded  cases  there  was  simultaneous 
swelling  of  the  gums  and  palate,  together  with  disturbance  in 
the  digestive  functions.  The  cases  hitherto  observed  occurred  in 
cJiildren  between  four  and  sixteen  months  old,  usually  well 
nourished,  and  placed  under  comparatively  favorable  conditions ; 
occasionally,  however,  the  symptoms  broke  out  in  children 
already  much  reduced.  In  the  latter  set  of  cases  death  followed 
the  development  of  complications  (pneumonia),  but  in  the  former 
series — a  majority  of  the  whole  number — the  disease  ran  its 
course  within  a  period  of  a  few  weeks,  and  ended  in  complete 
recovery.  In  several  instances  recovery  was  followed  by  a  very 
marked  activity  of  growth. 

The  case  that  came  under  my  own  observation  was  that  of  an  infant  four 
months  old,  whose  health  had  previously  been  good.  It  had  been  fed,  and  had 
thriven  on  Nestle's  food  for  infants.  In  January,  1873,  a  sharp  febrile  attack 
ushered  in  swelling,  first  of  the  lower  end  of  the  humerus,  then  of  the  lower  epiphy- 
ses of  the  radius  and  ulna,  of  the  tibia,  fibula,  and  femur,  on  both  sides  of  the 
body.  The  swelling  was  not  in  the  joints,  which  remained  perfectly  movable;  it 
was  limited  to  the  epiphysis,  and  the  swollen  part  subsided  very  gradually  into  the 
I  diaphysis.  The  skin  was  not  reddened,  but  the  swollen  ends  of  the  bones  were 
somewhat  tender  on  pressure.  There  was  an  entire  absence  of  constitutional  disturb- 
ance, apart  from  the  febrile  symptoms.  In  about  six  weeks,  without  any  active 
treatment,  the  swellings  subsided  completely,  the  fever  having  previously  disap- 
peared.   I  have  not  seen  the  patient  since. 

There  can  accordingly  be  no  doubt  that  about  the  period  of 

'  Zeitschrift  fiir  Geburtsk.  V.  p.  101. 

'  Jahresbericht  u.  s,  w.  in  Journal  f  lir  Kinderkrankheiten,  18G7,  XLIX. 
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the  first  dentition  children  are  liable  to  suffer  from  acute  multi* 
pie  enlargement  of  the  epiphyses  and  sub-periosteal  swelling  of 
the  bones,  similar  to  those  in  ordinary  rickets  ;  these  changes 
cannot  be  traced  to  any  but  constitutional  causes,  and  must, 
therefore,  be  regarded  as  truly  rachitic.  Bat  as  no  minute  inves- 
tigation of  the  bones  has  hitherto  been  carried  out  in  any  of  the 
few  cases  of  this  kind  that  have  ended  in  death,  strict  proof  is 
still  wanting  of  the  identity  of  the  morbid  changes  in  question 
with  those  that  are  characteristic  of  genuine  rickets. 

Mori)  id  Anatomy  and  Chemistry. 

Rickety  bones,  when  the  disease  is  at  its  height,  show  dis- 
tinct signs  of  morbid  change,  even  to  the  unaided  eye.  The  long 
bones  are  greatly  thickened  at  their  epiphyses,  less  so  in  their 
diaphyses ;  they  are  unnaturally  pliant ;  they  are  more  easily 
cut  with  the  knife  than  healthy  bones  at  the  same  stage  of  devel-, 
opment.  On  longitudinal  section,  the  entire  bone  appears 
intensely  congested ;  the  medulla,  the  periosteum,  and  the  sub- 
periosteal tissue  are  deeply  reddened,  and  as  if  soaked  with 
blood.  But  the  most  striking  of  the  alterations  are  situated  at 
the  junction  of  the  epiphysis  with  the  diaphysis. 

In  the  normal  epiphysis  of  a  growing  bone  several  distinct 
layers  may  be  made  out  with  the  unaided  eye.  In  their  order 
from  the  extremity  of  the  bone  towards  its  diaphysis  they  are : 
1.  A  milk-white  zone  of  ordinary  cartilage,  consisting  of  an 
extensive  hyaline  matrix,  in  which  the  cartilage-cells  are  em- 
bedded, first  in  rows  parallel  with  the  articular  surface,  then  in 
roundish  groups.  2.  The  "zone  of  proliferation,"  1-2  mm.  deep, 
of  a  bluish  white  color  ;  here  the  matrix  sinks  into  the  back- 
ground, the  corpuscular  elements  divide  and  multiply,  and  then 
array  themselves  in  columns  parallel  with  the  long  axis  of  the 
bone  ;  the  youngest  elements,  moreover,  increasing  in  size  (h^^per- 
plastic  and  hypertrophic  zone  of  Strelzoff,^  Klebs,'  v.  Brunn'). 

'  Loo,  cit.  ;  also  in  TJntersuchungen  aus  dein.  pathoL  Institut  zu  Ziirich,  herausg.  von 
Eberth,  1873,  Heft  I.  p.  53. 
'Log.  cit.,  p.  434. 
Beicheri  u.  Dabois-Beymoiid's  Archiv,  1874,  p.  1. 
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3.  A  narrow  strip,  of  a  grayish  or  dull  yellow  tint,  ^-^  mm.  in 
depth,  which  passes  directly  into  the  spongy  bone-tissue.  It  is 
here  that  those  final  changes  occur  in  the  cartilage  which  pave 
the  way  for  actual  ossification,  those  changes  consisting  in  the 
penetration  of  vascular  loops,  the  appearance  of  medullary  cells 
and  osteoblasts,  the  partial  liquefaction  of  the  matrix,  and  the 
precipitation  of  earthy  salts  in  what  is  left  of  it.  Next  to  this 
layer  comes  the  true  bone-tissue.  The  minuter  phenomena  of 
this  last  stage  in  the  process  are  still  under  discussion.  Con- 
cerning the  origin  of  the  osteoblasts,  more  especially,  there  are 
two  opinions :  one  (upheld  by  H.  Mueller  in  some  degree,  by 
Gegenbaur,  Koelliker,  Stieda,  Strelzoff)  regards  them  as  new  ele- 
ments substituted  for  the  cartilage-cells — as  emigrant  leucocytes, 
in  short ;  the  other  (upheld  by  Virchow,  Waldeyer,  Klebs,  von 
Brunn,  Ranvier ')  looks  upon  them  as  the  direct  progeny  of  the 
cartilage-cells.  All  these  metamorphoses — the  proliferation  and 
expansion  of  the  cartilage-cells,  the  calcification,  the  advance  of 
the  medullary  spaces  and  vascular  loops  at  the  limit  of  calcifica- 
tion, and  the  final  ossification — are  normally  accomplished  with 
the  utmost  uniformity  in  the  successive  layers.  Hence,  in  a 
longitudinal  section  of  the  bone,  the  boundary  between  any  two 
of  the  layers  is  always  a  straight  line. 

Now,  in  rickets  we  find :  1.  The  zone  of  proliferation  developed 
in  excess,  from  five  to  ten  times  as  wide  as  it  ought  to  be ;  the 
zone  of  calcification  lying  next  it  is  also  inordinately  wide,  and 
has  a  perforated,  sieve-like  appearance  (spongoid  tissue  of  Guerin). 
2.  These  two  layers  are  not  separated  as  usual  by  a  definite  line 
(which  appears  straight  in  longitudinal  sections),  but  interpene- 
trate each  other  in  an  irregular  way  ;  so  that  we  not  unfrequently 
come  across  grayish  white  or  yellowish  promontories  and  islets 
of  calcified  tissue  in  the  midst  of  the  bluish  and  translucent  zone 
of  proliferated  cartilage-cells.  3.  The  medullary  spaces  are  not 
confined,  as  in  normal  bones,  to  the  limit  of  calcification  ;  they 
penetrate  with  their  irregular  ramifications  far  into  the  cartila- 
ginous layer — as  far,  indeed,  as  the  outermost  limit  of  the  zone 
of  proliferation — without  being  surrounded,  as  they  usually  are, 


>  Comptes  Rendus,  1873,  LXXVII.  p.  1105. 
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by  calcification  and  ossification.  Thus  a  rickety  epiphysis  is 
made  up  of  cartilage  irregularly  interspersed  with  ossified  and 
calcified  patches,  and  with  medullary  spaces,  the  latter  being 
surrounded,  now  with  cartilaginous,  now  with  already  ossified 
tissue. 

While,  as  I  have  already  stated,  opinions  differ  concerning 
the  phenomena  of  normal  ossification,  and  especially  as  to  the 
ultimate  destiny  of  the  cartilage-cells,  there  can  be  no  question 
that,  in  rickets,  some  part  at  least  of  the  cartilage-cells  undergoes 
direct  conversion  into  bone-corpuscles  (Strelzoff's  metaplastic 
type  of  ossification).  Others  are  transformed,  according  to 
Klebs,  when  the  capsules  containing  them  are  opened  up,  into 
medullary  cells  (osteoblasts),  which  ultimately  develop,  as  the 
disease  advances,  into  connective-tissue  corpuscles.  In  this  way 
the  vessels  in  the  medullary  spaces  come  to  be  sheathed  in  a 
layer  of  fibrous  connective  tissue  of  unusual  thickness. 

Phenomena  similar  to  those  taking  place  in  the  cartilage 
occur  likewise  in  the  periosteum.  This,  too,  becomes  several 
millimetres  thick  and  extremely  vascular  ;  it  is  often  impossible 
to  detach  it  from  the  bone  without  stripping  off  large  bits  of 
porous  bone  tissue  along  with  it.  As  seen  in  transverse  sections 
through  the  entire  bone,  it  forms  a  broad  zone  of  reticulated  and 
blood-stained  aspect  around  the  compact  tissue  of  the  cortex. 
Microscopical  examination  demonstrates  its  corpuscular  elements, 
at  some  distance  from  the  surface,  undergoing  very  active  pro- 
liferation ;  they  may  be  observed  to  pass  gradually  into  bone- 
corpuscles.  The  direct  transformation  of  the  connective-tissue 
corpuscles  of  the  periosteum  into  bone-corpuscles  (Yirchow)  can 
only  be  demonstrated  in  rickety  bones  ;  and  this  (metaplastic) 
type  of  ossification,  both  from  the  periosteum  and  the  cartilage 
of  the  epiphyses,  is  allowed  to  occur  in  them  even  by  those  who, 
like  Strelzoff,  believe  the  bone-corpuscles  to  originate,  normally, 
in  quite  a  different  way.  Strelzoff  is  inclined  to  think,  however, 
that  some  only  of  the  connective-tissue  corpuscles  are  converted 
into  bone-corpuscles,  the  remainder  blending  with  the  intercellu- 
lar substance,  which  grows  more  and  more  dense.  Here,  as  in 
the  epiphyses,  the  deposit  of  calcareous  salts  in  the  proliferated 
layers  is  but  scanty  ;  hence,  in  transverse  sections,  we  see  layers 
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of  compact,  well  ossified  cortical  substance  alternating  with  con- 
centric strata  of  unossified  trabecula3  forming  a  network;  the 
latter  are  made  up  of  a  fibrous  matrix  with  connective- tissue  or 
bone-corpuscles  embedded  in  it,  and  including  large,  highly  con- 
gested medullary  spaces. 

The  irregularity  of  the  periosteal  bone-growth  is  well  seen  in 
the  flat  bones — the  scapulje,  the  pelvic,  and  especially  the  cra- 
nial bones.  When  cut  across,  they  present  a  highly  congested, 
coarsely  reticulated,  pumice-like  tissue,  deposited  just  under  the 
periosteum,  especially  at  their  edges ;  while  their  central  parts, 
and  especially  their  tuberosities,  are  attacked  at  a  later  period, 
and  less  severely.  Thus  we  get  irregular  surface  thickenings 
and  marginal  protuberances ;  elsewhere,  owing  to  the  process 
of  ossification  lagging  behind  that  of  absorption,  we  get  thinning 
and  even  complete  disappearance  of  the  bone- tissue.  (Cf.  Cra- 
niotabes.) 

Rickety  bones  differ  from  those  that  are  normal  no  less  in 
chemical  composition  than  in  structure.  The  numerous  and 
careful  comparative  analyses  of  bones  in  various  stages  of  de- 
velopment made  by  Friedleben  have  not  only  confirmed  the 
statements  of  previous  inquirers  as  to  the  diminution  of  earthy 
matter,  but  have  also  led  to  the  discovery  of  other  important 
alterations.  Friedleben  ascertained  :  1.  That  the  proportion  of 
earth}'  salts  is  greatly  reduced  at  the  height  of  the  disease,  and 
chiefly  so  in  the  newly  formed  tissue.  2.  That  the  bones  become 
specifically  lighter.  3.  That  the  unossifled  cartilage  contains  an 
increased  proportion  of  water.  4.  That  the  amount  of  carbonic 
acid  is  slightly  increased.  5.  That  the  long  bones  contain  a 
larger  proportion  of  fatty  matter. 

The  long  bones  of  healthy  children,  after  they  are  dried,  have 
been  found  to  consist,  on  an  average,  of  63-65  per  cent,  of  earthy 
salts,  and  37-35  per  cent,  of  organic  matter.  The  following 
tables  illustrate  the  composition  of  the  bones  in  rickets. 
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When  recovery  sets  in,  an  abundant  precipitation  of  lime 
and  rapid  ossification  take  place  in  the  newly-formed  layers  of 
tissue.  The  epiphyses  and  the  sub-periosteal  deposits  lose  their 
spongy,  reticulated  aspect,  and  become  very  dense  and  hard. 
The  bone  as  a  whole  grows  very  heavy  (rachitic  sclerosis  or 
eburneation).  As  a  result  of  this  process,  hard,  nodular  perios- 
toses  are  often  left  upon  the  flat  bones,  especially  on  the  occi- 
pital, more  rarely  on  the  parietal  and  frontal  (Taylor). 

The  process  of  repair  follows  much  the  same  course  in  the 
willow-stick,  and  in  the  far  less  common  complete  fractures  of 
the  bones.  The  greater  frequency  of  the  former  must  be  attrib- 
uted, as  Virchow  has  pointed  out,  to  the  resistance  offered  by 
the  thickened  periosteum  and  the  soft  outer  layers  of  bone  to 
complete  fracture.  Hence  the  bone  is  usually  broken  on  one 
side  only ;  and  even  on  that  side  only  the  innermost  brittle 
lamellae  are  usually  fractured.  The  bone  is  bent  towards  the 
side  of  the  fracture  by  mechanical  pressure  and  muscular  action, 
and  the  medullary  cavity  more  or  less  narrowed  accordingly. 
The  callus,  which  is  principally  thrown  out  on  the  fractured, 
concave  aspect  of  the  bone,  ca,uses  a  marked  thickening  of  the 
cortex  during  the  process  of  repair.  In  this  way,  the  medullary 
cavity  may  be  wholly,  or  all  but  wholly  blocked,  while  the 
angle  formed  by  the  two  parts  of  the  bone  is,  to  a  large  extent, 
obliterated. 

We  know  scarcely  anything  about  the  composition  of  the 
urine  in  rickets,  beyond  the  isolated  statements  of  Marchand, 
Ephraim,  and  Lehmann,  concerning  an  increase  in  the  proportion 
of  phosphate  of  lime  and  the  presence  of  lactic  acid,  to  which  I 
have  already  had  occasion  to  allude.  An  increased  elimination 
of  uric  acid  (up  to  .18  per  cent.)  was  observed  by  Ephraim  alone. 

The  rickety  changes  in  the  bone -tissue  are  not,  per  se^  fatal. 
In  examining  the  body  of  a  rickety  child  after  death  we  almost 
always  find,  besides  the  changes  in  the  bones,  some  organic 
lesion  of  the  viscera  to  account  for  death.  Apart  from  inter- 
current disorders,  which  stand  in  no  sort  of  causal  relation  to 
rickets,  we  commonly  find  evidence  of  chronic  disease  in  the 
digestive  apparatus — traces  of  protracted  catarrh  of  the  bowels, 
swollen  mesenteric  glands,  enlargement  of  the  liver  (fatty  inhltra- 
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tiori),  and  overgrowth  of  the  spleen.  In  such  cases  the  body  is 
usually  emaciated,  owing  to  the  prolonged  disturbance  of  nutri- 
tion ;  the  muscles  are  flabby  and  shrunken,  and  the  viscera  in 
general  anaemic.  Next  in  order  of  frequency  among  the  causes 
of  death  stand  affections  of  the  respiratory  organs ;  we  often  find 
tuberculosis  of  the  lungs  or  extensive  catarrh  with  lobular  col- 
lapse and  broncho-pneumonia,  less  frequently  croupous  pneumo- 
nia or  pleurisy.  Sometimes,  when  death  has  been  preceded  by 
convulsions,  we  find  the  brain  and  its  membranes  congested  and 
cedematous.  Finally,  in  rare  instances,  as  when  death  has  been 
caused  by  spasm  of  the  glottis,  we  may  find  no  signs  of  fatal 
mischief  on  post-mortem  examination. 


Analysis  of  Individual  Symptoms. 

Deformities  of  the  Skeleton, 

Speaking  generally,  there  are  two  ways  in  which  they  may  be 
produced.  First,  as  an  immediate  result  of  the  enlargement  of 
the  bones  by  the  proliferative  processes  already  described,  which 
is  more  noticeable  during  life  in  the  epiphyses  than  in  the  dia- 
physes,  because  the  former  are  less  thickly  covered  by  soft  parts, 
and  therefore  more  accessible  to  inspection  and  j)alpation.  Sec- 
ondly, deformity  may  result  from  the  abnormal  softness  of  the 
bones,  due  to  the  structural  and  chemical  changes  that  take  place 
in  their  tissue,  and  render  them  less  capable  of  resistance  to 
the  mechanical  forces  brought  to  bear  upon  them.  Strelzoff  has 
discovered  an  additional  reason  for  the  impaired  resisting  power 
of  rickety  bones.  He  finds  that  in  them  the  disposition  of  the 
osseous  trabeculfe  is  an  abnormal  one.  Instead  of  being  arranged 
concentrically  in  the  long  bones,  as  they  ought  to  be,  they  are 
more  radially  disposed,  and  this  arrangement  is  not  so  well 
suited  to  withstand  the  forces  acting  on  the  bone.  It  would  be 
interesting  to  study  the  process  of  repair  in  rickety  bones,  with 
especial  reference  to  this  point. 

The  following  are  the  principal  forces  that  act  upon  the 
bones :  the  weight  of  the  body,  muscular  contraction,  atmos- 
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pheric  pressure,  and  the  pressure  exerted  by  the  growth  of  an 
organ  enclosed  in  a  bony  case.  I  will  now  describe  the  altera- 
tions taking  place  in  different  parts  of  the  skeleton  individually. 

The  alterations  in  the  skull  depend  principally  on  the  age  at 
which  the  disease  makes  its  first  appearance.  They  are  most 
marked  when  it  begins — as  it  generally  does — before  the  closure 
of  the  sutures  and  fontanelles,  /.  e.,  during  or  very  soon  after 
the  first  year  of  life.  In  typical  cases  the  head  appears  unu- 
sually large,  but  its  circumference,  as  proved  by  the  measure- 
ments of  Ritter  v.  Rittershain,  is  not  really  any  greater  than  in 
healthy  children  of  the  same  age  ;  its  apparent  bulkiness  is  due 
to  its  being  out  of  proportion  to  the  face  and  the  rest  of  the 
skeleton,  whose  growth  is  delayed.  Shaw  gives  the  proportion 
between  the  cranium  and  face  in  rickety  children  as  :  1, 
while  in  healthy  children  it  only  amounts  to  6  : 1.  The  frontal 
and  occipital  bones,  with  the  parietal  eminences,  are  very  promi- 
nent, and  the  skull  thus  acquires  a  distinctly  square  shape.  The 
anterior  fontanelle,  instead  of  gradually  closing  at  about  the 
fourteenth  or  fifteenth  month,  remains  open  or  may  even  be 
enlarged  by  the  expansion  of  the  growing  brain.  It  may  con- 
tinue open  till  the  third  year  or  even  longer,  its  compressibility 
varying  from  time  to  time  in  accordance  with  the  fulness  of  the 
ventricles  and  cerebral  blood-vessels.  Its  shape  is  often  altered  ; 
instead  of  its  usual  four-cornered,  or  even  square  outline,  it  pre- 
sents an  irregular  margin  studded  with  little  projections.  The 
sagittal,  frontal,  and  coronal  sutures  may  be  traced  to  a  variable 
distance  from  the  anterior  fontanelle.  Together  with  the  lamb- 
doid  suture,  their  margins  are  soft  and  gaping;  they  appear  thick- 
ened and  pliable.  The  posterior  and  the  smaller  lateral  fonta- 
nelles may  also  remain  patent  for  a  long  time. 

The  occipital  bone  presents  the  striking  phenomenon  de- 
scribed by  Elsaesser  under  the  name  of  "  cranio  tabes  ; "  its 
expanded  portion  is  thinned  in  patches,  which  yield  to  the  fin- 
ger like  parchment.  It  is  true  that  even  in  children  who  are 
not  rickety  the  occipital  bone,  particularly  at  its  edges,  is  often 
soft  and  pliant ;  but  it  only  presents  these  characters  during  the 
first  few  months  of  life.  During  the  latter  half  of  the  first  year, 
at  the  time  when  rickets  is  most  common,  the  occiput  of  healthy 
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cliildi'en  is  usually  quite  firm  and  refuses  to  yield  to  the  finger. 
At  this  period,  accordingly,  the  signs  of  craniotabes  are  very 
characteristic.  The  thinning  of  the  occipital  bone  is  brought 
about  by  the  contending  pressure  of  the  pillow  from  without 
and  the  brain  from  within,  when  the  infant  is  lying  on  its  back. 
Friedleben  has  pointed  out  an  additional  cause,  viz.,  that  the 
absorption  of  newlj^-formed  layers  of  bone,  which  is  far  from 
being  uniform  even  under  normal  circumstances,  is  still  more 
unequal  in  rickets ;  hence,  it  leads  to  greater  and  more  striking 
differences  in  the  thickness  of  the  bones  in  this  disease  than  in 
health. 

After  recovery  the  sutures  and  the  anterior  fontanelle  are 
often,  found  to  be  depressed  below  the  level  of  the  bones  around 
them.  This  is  owing  to  the  undue  prominence  of  the  deposits 
along  the  edges  of  the  cranial  bones,  a  prominence  which  they 
maintain  during  their  subsequent  ossification  ;  the  sutures  thus 
come  to  resemble  shallow  grooves  with  raised  edges.  This  condi- 
tion is  often  particularly  well  marked  in  the  sagittal  suture. 

• 

The  systolic  murmur  audible  over  the  fontanelle,  discovered  by  Fisher,  of  Bos- 
ton, in  1833,  and  adopted  by  well-known  physicians  as  an  important  diagnostic 
sign  of  rickets,  proves  nothing  more  than  that  an  unossified  membrane  is  better 
fitted  than  the  cranial  bones  to  transmit  tlie  sounds  generated  in  the  cerebral  vessels 
(probably  in  the  arteries  at  the  base  of  tlie  brain)  to  the  ear  or  stethoscope.  Inas- 
much as  the  fontanelle  is  usually  of  abnormal  size  in  rickety  children,  and  remains 
open  for  a  long  time,  we  can  readily  understand  that  it  should  appear  to  be 
specially  associated  with  the  disease  in  question. 

As  regards  the  facial  bones,  it  is  the  defective  development  of 
the  jaws  that  strikes  us  most ;  moreover,  it  exerts  an  important 
influence  on  the  progress  of  dentition.  According  as  the  onset 
of  the  disease  is  early  or  late,  the  first  appearance  of  the  teeth 
may  be  delayed,  or  the  intervals  at  which  the  individual  teeth 
cut  the  gum  may  be  unduly  protracted.  Should  the  child 
become  aifected  before  a  single  tooth  has  come  through,  teething 
is  altogether  arrested  till  the  twelfth  or  fifteenth  month,  or  even 
later.  On  the  other  hand,  should  the  child  alreadj^  possess  a 
few  teeth  before  it  is  attacked  by  rickets,  the  next  batch  emerge, 
not  after  a  few  weeks'  interval,  but  after  an  interval  of  months  ; 
and  even  then  dentition  does  not  resume  its  proper  order  until 
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tlie  disease  lias  run  its  entire  course,  Tiiis  delay  and  irregular- 
ity in  the  appearance  of  the  teeth  forms  one  of  the  earliest  and 
most  constant  symptoms  of  rickets  in  young  infants,  and  is 
therefore  of  great  diagnostic  value.  I  have  already  mentioned 
that  the  teeth  are  of  bad  quality  and  are  soon  shed. 

The  deformity  of  the  thorax  is  principally  due  (if  we  put 
aside  the  "rickety  rosary")  to  atmospheric  pressure.  The 
softened  ribs  yield  to  the  suction  which  the  lungs  exert  on  the 
parts  around  them,  and  especially  on  the  thoracic  walls ;  they 
are  drawn  inward,  just  as  the  intercostal  spaces  are  normally 
drawn  in  ;  the  sides  of  the  chest,  where  its  walls  are  least  able  to 
resist  pressure,  are  the  first  to  yield.  The  atmospheric  pressure 
is  increased  by  the  abdominal  distention  which  is  usually  pres- 
ent, and  by  the  bronchial  catarrh  ;  for  these  conditions  hinder 
the  entrance  of  air  into  the  lungs,  and  thus  interfere  with  the 
equalization  of  the  external  and  internal  pressure  during  inspi- 
ration. The  ribs  may  thus  come  to  be  bent  inward  or  even  par- 
tially fractured,  and  the  thorax  presents  a  broad,  shallow  groove 
extending  on  either  side  from  the  arm-pits  to  the  hypochondria. 
Posteriorly,  on  either  side  of  the  vertebral  column,  tlie  ribs  form 
projecting  arches  which  pass  into  the  lateral  region  of  the  chest 
— towards  the  axillse — not  by  a  gentle  curve,  as  they  normally 
do,  but  at  a  sudden  angle.  Further,  the  sternum  is  thrown  for- 
ward like  that  of  a  bird  {pectus  carinatum).  The  clavicles  follow 
it ;  they  no  longer  lie  in  the  anterior  plane  of  the  body,  but  pass 
backward  to  the  receding  shoulders;  sometimes,  too,  they  are 
bent  at  an  angle  or  even  broken.  The  scapulae  are  not  usually 
much  altered.  On  careful  examination,  however,  they  are  some- 
times found  thickened  at  their  edges. 

The  absence  of  those  forces  which  are  brought  into  play  by  respiration  explains 
how  it  is  that  the  peculiar  deformity  of  the  thorax  (as  pointed  out  by  Ritter  von 
Rittershain)  is  not  met  with  in  fojtal  rickets,  while  other  distortions  and  deformities 
take  its  place.  Many  authors  attribute  the  lateral  depression  of  the  chest-walls  to 
the  mechanical  pressure  exerted  in  lifting  children  by  putting  the  hands  under  their 
arm-pits;  but  this  would  hardly  account  for  the  symmetry  of  the  depressions, 
especially  in  the  lower  part  of  the  chest,  though  it  may  undoubtedly  be  the  cause 
of  occasional  willow-stick  fracture  in  particular  ribs. 

The  deformities  of  the  thorax  cause  displacement  of  the 
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thoracic  viscera,  often  increased  by  the  cnrvatnre  of  the  vertebral 
column.  The  lateral  compression  of  the  chest  brings  the  heai-t, 
more  particularly,  into  contact  with  a  larger  area  of  the  chest- 
wall.    Its  impulse  may  thus  appear  to  be  unusually  diffused. 

When  the  disease  ends  in  recovery,  the  swellings  on  the  ends 
of  the  ribs  subside,  or  are  obliterated  by  the :  progressive  growth 
of  neighboring  parts ;  but  the  deformity  caused  by  the  lateral 
inhexion  of  the  ribs  is  permanent,  and  remains  throughout  life 
to  bear  witness  to  an  attack  of  rickets  during  infancy. 

Curvatures  of  the  spine  are  rendered  possible  by  the  abnor- 
mal softness  of  the  intervertebral  cartilages  and  of  the- bodies  of 
the  vertebrae  themselves,  together  with  their  irregular  growth 
and  unequal  development ;  further,  by  the  flaccid  condition  of 
the  muscles  and  the  presence  of  thoracic  deformity.  KjqDhosis 
In  the  lower  dorsal  region  is  most  common.  This  is  due  to  the 
weight  of  the  trunk  when  the  child  sits  bending  forward,  the 
forward  tendency  not  being  adequately  counteracted  by  the 
extensor  muscles  of  the  back,  which  are  either  imperfectly  devel- 
oped or  fatigued.  When  this  form  of  curvature  first  shows 
itself,  it  may  be  rectified  by  simply  raising  the  trunk  of  the 
body;  but  at  a  later  period,  when  the  shape  of  the  vertebrae  and 
intervertebral  disks  has  been  altered  by  continued  pressure,  and 
they  come  to  resemble  wedges  with  their  narrow  end  forward, 
it  can  no  longer  be  effaced  by  such  simple  measures.  Should 
the  thorax  be  much  compressed  from  side  to  side,  the  upper 
dorsal  region  of  the  spine  is  bent  with  its  convexit}^  outward. 
Then,  too,  the  cervical  region  as  a  rule,  the  lumbar  region  occa- 
sionally, present  a  marked  degree  of  lordosis.  The  antero-pos- 
terior  curvature  is  commonly  associated  with  a  slighter  degree  of 
lateral  curvature.  Curvature  of  an  extreme  kind  is  rare  in 
rickets.  When  present,  it  must  be  ascribed  partly  to  feebleness 
of  the  muscular  system  and  the  persistent  maintenance  of  a  faulty 
attitude  (as  when. the  child  is  always  dandled  on  the  saine  arm), 
partly  to  deformity  of  the  pelvis  ,  or :  the  lower  limbs,  for  in  the 
latter  event' equilibrium  in  sitting  or  walking  can  only  be  main; 
tained  by  bending  the  spine  sideways,  so  as  to  compensate  for  the 
unequal  development  of  the  limbs  (according  to  Bouvier,  the  con- 
vexity of  the  curve  is  always  directed  towards  the  longer  limb). 
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The  bones  of  tlio  pelvis  participate  in  various  wa3^s  in  the 
.  deformity.  The  degree  and  manner  in  whicli  tliey  do  tliis  depend 
.partly  on  tlie  age  at  wliich  the  disease  sets  in,  jjartly  on  tlie 
existence  and  degree  of  other  deformities.    Accordingly,  the 
deviations  from  the  normal  standard  of  pelvic  symmetry  are 
various.    We  do  not  always  find  the  ])eculiar  form  that  used 
formerly  to  be  described  as,  par  excellence^  the  "rickety" 
pelvis  (a  pelvis  narrowed  in  its  antero- posterior  diameter, 
obliquely  elliptic,  reniform,  cordate,  etc.).    Many  of  the  pecu- 
liarities of  the  rickety  pelvis  may  be  observed,  as  Kelirer  points 
out,  even  in  the  fcetus,  and  in  infants  who  have  not  yet  learned 
to  walk  ;  so  that  they  must  be  set  down  to  muscular  contraction 
I  (ileopsoas,  erector  spin?e,  glutseus  medius,  etc.).   There  are  other 
I  causes,  too,  which  tend  to  increase  the  variety  of  pelvic  distor- 
itions  in  rickets  :  the  bones  of  which  the  pelvic  girdle  is  made 
nip,  and  the  Individual  elements  of  those  bones,  may  be  affected 
iin  very  various  degrees  by  the  process  of  softening;  previous 
(deformities  of  the  trunk  or  lower  extremities  may  influence  the 
] pelvis  ;  finally,  the  nature  of  the  pelvic  distortion  will  be  influ- 
tenced  by  the  :  usual  attitude  of  the  child  when  it  becomes 
r  affected  by  rickets — whether  lying  down,  carried  in  the  arms,  or 
jable  to  walk. 

None  of  these  pelvic  deformities  cause  trouble  in  childhood. 
ilTheir  importance  does  not  become  apparent,  save  in  the  female 
Issex,  as  a  possible  hindrance  to  parturition.  The  reader  may 
icconsult  works  on  obstetrics  for  a  description  of  the  individual 
jTvarieties  of  rickety  pelvis. 

The  first  sign  of  rickets  in  the  bones  of  the  extremities  is  a 
i  thickening  and  expansion  of  the  epiphyses.    This  is  principally 
•Iduje  to  proliferation  of  the  cartilage  elements.    It  is  sometimes 
'  -^^isted  by  the  pressure  of  superincumbent  parts,  which  flatten 
lem"  and  make  them  bulge  in  all  directions.    The  articular  ends 
'■of  the  bones  may  subsequently  become  displaced  or  twisted  to 
"one  side.    This  is  most  often  the  case  with  the  femur,  both  at  its 
upper  and  at  its  lower  end.    In  consequence  of  this  change,  the 
ligaments  become  relaxed  on  one  side,  and  shrink  on  the  other, 
the  joint  assuming  an  oblique  position  (genu  valgum,  varum). 
When  a  child  is  attacked  by  rickets  before  it  is  able  to 
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stand,  tlie  bones  of  the  extremities  obey  the  intiaence  of  the- 
strongest  muscles  attached  to  them.  Accordingly,  in  very  young 
children  the  deformity  i)i'oduced  is  a  mere  exaggeration  of  the 
natural  curvature  of  each  bone.    The  leg  is  bent  forward  and 
outward,  the  fore-arm  towards  its  flexor  aspect.     Even  if  the 
child  has  learned  to  walk,  the  weight  of  the  body  usually  bends 
the  legs  in  the  same  direction,  but  in  a  greater  degree.  We  often 
find  them  bent  abruptly  inward,  especially  at  their  lower  third. 
The  deformity  may  be  so  extreme  as  to  bring  one  foot  over,  or 
even  across,  the  other.     Less  commonly  the  legs  are  bent  the 
opposite  way,  with  the  concavity  outward,  in  the  form  of  the 
letter  X.    This  variety  seems  chiefly  to  occur  when  the  lower 
end  of  the  femur  has  been  turned  inward  {genu  'oalgum) ; 
perhaps,  too,  special  circumstances,  such  as  a  habit  of  crawling 
on  the  knees,  may  contribute  to  produce  it.    A  curvature  of  the 
leg  with  its  convexity  forward  is  somewhat  more  common  ;  and 
various  forms  of  incomplete  fracture  may  modifj''  the  resulting 
deformity  in  the  strangest  ways.    It  is  to  such  incomplete  frac- 
tures, moreover,  that  the  graver  deformities  of  other  bones  are 
due — e.  g.^  those  met  with  in  the  upper  arms  or  fore-arms  of 
children  who  support  themselves  on  their  upper  extremities  ; 
also  those  occurring  in  the  thigh-bones.    The  latter  are  usually 
bent  abruptly,  with  their  convexity  outward.    The  upper  arm, 
on  the  other  hand,  has  its  convexity  directed  inward,  and,  the 
fore-arm  being  bent  the  opposite  way,  the  upper  extremity,  as  a 
whole,  comes  to  present  a  zig-zag  outline.    When  the  upper 
arms  are  greatly  distorted  in  consequence  of  partial  fracture,  we 
always  find  (to  judge  from  my  own  experience)  similar  incom- 
plete fractures  of  the  clavicles ;  but  the  converse  does  not  hold 
good  ;  the  clavicle  m^j  be  broken  without  fracture  of  the 
humerus. 

As  regards  the  comparative  frequency  of  the  different  kinds 
of  deformity,  and  the  order  in  which  they  are  usually  developed, 
Guorin  ventures  on  a  generalization.  He  believes  that  the  lo\ver 
epiphyses  of  the  bones  of  the  leg  are  always  the  first  to  be 
affected,  the  disease  then  extending  upward.  This  is  true  only 
of  those  cases  in  which  rickets  comes  on  almost  imperceptibly, 
in  children  upwards  of  a  year  old,  whose  cranial  bones  are 
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already  consolidated.    It  is  not  true  of  that  far  larger  group  of 
cases  in  which  the  disease  sets  in  about  the  time  of  the  lirst 
dentition.    Hence,  the  skull  is  the  lirst  part  of  the  skeleton  that 
suffers ;  its  fontanelles  and  sutures  remain  open,  or  may  even 
increase  in  size ;  the  appearance  of  the  teeth  is  checked.    It  is 
not  till  later  that  the  ends  of  the  ribs  and  the  epiphyses  of  the 
long  bones  begin  to  swell ;  this  change  showing  itself  first  either 
in  the  hands  or  in  the  feet,  and  spreading  from  thence  to  the 
.  other  joints.  The  vertebral  column  does  not  appear  to  be  affected 
till  a  relatively  late  stage  in  the  course  of  the  disease.    I  know 
t  of  no  data  concerning  the  exact  period  at  which  the  pelvic  bones 
iniay  become  involved  ;  they  are  not  very  accessible  to  examina- 
1  tion  during  life,  and  post-mortem  examinations  usually  display 
}  a  manifold  variety  of  deformities  at  once. 

As  regards  general  increase  of  stature,  Shaw  affirms  that  this 
lis  checked  far  more  in  the  lower  than  in  the  upper  half  of  the 
Ibody;  the  former  being  about  one-third,  the  latter  only  one- 
t thirteenth,  less  than  it  ought  to  be.    Hitter  von  Rittershain 
ffound  that  of  forty-two  rickety  children,  one  only  attained  the 
I  normal  average  stature  of  a  healthy  child  at  the  same  age ;  all 
'jtthe  rest  fell  short  of  it  by  3-6  centimetres,  or  even  more.    It  is 
•mot  until  the  disease  has  entirely  spent  itself  that  the  growth  of 
the  body  in  length  is  actively  resumed ;  but  this  resumption  of 
^activity  is  often  insufficient  to  make  up  for  the  effects  of  the 
])revious  delay.    Hence,  rickety  subjects  are  often  stunted  for 
1  ife,  even  though  they  may  have  escaped  any  of  the  more  serious 
deformities  of  the  limbs  or  spine. 

Disorders  of  the  Digestive  Apparatus. 

In  my  general  description  of  the  disease  I  pointed  out  that 
tthe  changes  in  the  bones  were  preceded,  in  the  vast  majority  of 
ceases,  by  disturbances  of  digestion.  The  latter  usually  persist, 
nmore  or  less  severely,  throughout  the  whole  course  of  the  malady. 
TThe  enlargement  of  the  abdomen,  which  is  associated  with  the 
rcatarrh  of  the  alimentary  canal,  is  particularly  striking  ;  in  rare 
iiinstances — usually  in  children  much  reduced  by  chronic  diar- 
rthoea,  and  on  the  point  of  dying  from  exhaustion— we  find  the 
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belly  flat  or  retracted.  In  sucli  cases,  tlie  swollen  mesenteric 
glands  may  often  be  felt  through  the  abdominal  walls  during 
life ;  in  the  vast  majority,  however,  this  is  impossible,  owing  to 
the  tympanitic  condition  of  the  bowels. 

Many  writers  on  rickets  affirm  that  the  liver  is  usually,  or  at 
any  rate,  frequently  enlarged  and  fatty.  Observations  on  the 
living  subject  are  not  of  much  value  as  evidence  on  this  point ; 
there  are  many  difficulties  in  the  way  of  a  thorough  examination 
of  the  liver,  and  erroneous  conclusions  as  to  its  true  size  may 
easily  be .  arrived  at.  The  meteorisni  which  is  so  commonly 
present  is  enough  to  make  any  accurate  determination  of  the 
hepatic  outlines  by  percussion  and  palpation  impossible  ;  for  the 
liver  is  pushed  upward  and  backward,  besides  being  twisted  on 
its  horizontal  axis.  In  this  way,  we  may  be  led  to  believe  that 
the  liver  is  smaller  than  it  really  is.  On  the  other  hand,  serious 
narrowing  of  the  chest  may  cause  downward  disj)laceinent  of  the 
organ,  and  a  delusive  semblance  of  enlargement.  But  even  if  we 
set  aside  the  difficulties  in  the  way  of  physical  examination,  we 
have  to  bear  in  mind  that  in  young  children,  especially  when  at 
the  breast,  a  certain  degree  of  fatty  liver  is  normal ;  and  that  the 
organ  may  thus  exhibit — apart  from  any  disease — a  volume  rela- 
tively greater  than  in  the  adult.  Lastly,  the  disturbances  of  the 
respiratory  function  that  are  so  very  common  in  rickety  children, 
and  the  venous  stagnation  to  which  they  give  rise,  may  cause 
enlargement  of  the  liver  from  passive  congestion.  •  Accordingly, 
we  are  justified  in  concluding  that  clinical  observation  furnishes 
no  certain  proof  that  the  liver  is  abnormally  infiltrated  with 
fatty  matter  in  rickets.  Post-mortem  inspection,  again,  discloses 
a  considerable  degree  of  hepatic  enlargement  in  a  small  minoritj'' 
of  cases  only ;  and  here  I  may  observe  that  the  death  of  rickety 
children  often  occurs  under  circumstances  of  extreme  emaciation 
due  to  disordered  nutrition  ;  and  that  fatty  liver,  in  such  cases, 
even  when  it  exists,  does  not  stand  in  any  special  relation  to 
rickets,  but  possesses  the  same  significance  as  in  all  other  forms 
of  wasting  diseasa 

The  case  of  the  spleen  is  altogether  different.  Splenic  enlarge- 
hient  may  be  demonstrated  in  a  large  proportion  of  rickety 
children  by  percussion,  and  still  more  certainl}^,  by  palpation. 
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The  rounded  anterior  edge  of  the  organ  may  often  be  felt  under 
the  costal  margin,  or  even  well  in  front  of  it,  over  a  considerable 
area,  so  that,  in  spite  of  the  meteorism,  we  may  conclude  that 
tlie  spleen  is  positively  enlarged.  Ritter  v.  llittershain  found 
a  marked  degree  of  splenic  enlargement  in  ten  out  of  thirty-five 
post-mortem  examinations.  When  rickets  is  superadded  to  some 
chronic  constitutional  disorder  {e.  g.,  when  it  comes  on  after 
recovery  from  inherited  syphilis),  or  when  it  is  due  to  hereditary 
predisposition,  enlargement  of  the  spleen  seems  to  be  one  of  its 
earliest  symptoms.  The  enlargement  is  usually  due  to  corpus- 
cular overgrowth,  as  in  other  diseases  connected  with  a  dy scrasia. 
Amyloid  degeneration  of  the  spleen  is  probably  rare,  and  may 
be  traced  to  extensive  follicular  ulceration  of  the  intestines,  to 
tuberculosis,  etc. 


Complications . 

Bronchial  catarrh  is  the  most  frequent  complication  of  rickets. 
The  rickety  child  is  specially  liable  to  this  disorder,  owing  to  its 
being  badly  nourished  and  less  able  to  resist  cold.  In  consequence 
of  the  reduced  capacity  of  the  deformed  thorax,  even  a  slight 
catarrh,  such  as  would  give  little  trouble  to  a  healthy  child,  may 
cause  severe  dyspnoea  and  cyanosis.  Further,  the  weak  state  of^ 
the  respiratory  muscles  readily  allows  complete  blocking  of  indi- 
vidual bronchi  to  occur,  with  collapse  of  the  corresponding  parts-, 
of  the  lung  tissue, 

Broncho-pneumonia  and  pulmonary  tuberculosis  are  also  not 
unfrequently  associated  with  rickets.  Spasm  of  the  glottis  is 
specially  worthy  of  notice,  as  it  is  extremely  common  in  rickety 
children,  Elsaesser  and  others  have  sought  to  connect  it  with 
craniotabes,  ascribing  the  spasm  to  pressure  on  the  brain  through- 
the  softened  occiput.  But  the  laryngeal  spasm  is  often  observed 
without  there  being  any  marked  softening  of  the  occipital  bone  ; 
inde(,'d,  it  is  a  far  more  frequent  complication  of  rickets  than 
craniotabes  itself.  Scrofulosis  is  very  commonly  found  in  associ- 
ation with  rickets.  Cerebral  complications  (internal  and  external 
hydrocephalus,  meningitis)  are  less  frequent. 
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Diagnosis. 

It  is  very  easy  to  recognize  fully  developed  rickets  from  the 
description  given  above.  We  only  know  of  one  other  disease 
capable  of  producing  morbid  changes  in  the  bones  of  an  infant — 
especially  swelling  of  the  epiphyses— similar  to  those  produced 
by  rickets  ;  I  allude  to  hereditary  syphilis  ( Vide  supra,  p.  173). 
But  syphilis  is  nearly  always  observed  during  the  first  few  days 
or  weeks  of  life,  at  a  time  when  rickets  is  excessively  rare,  even 
if  we  are  indisposed  to  believe  that  the  recorded  examples  of  very 
early  rickets  may  have  been  really  due  to  syphilis.  Moreover, 
syphilitic  children,  when  born  alive,  usually  though  not  invari- 
ably (Waldeyer,  Koebner)  show  other  signs  of  inherited  taint ;  or 
our  doubts  may  be  set  at  rest  by  inquiring  into  the  history  of  the 
parents,  a  precaution  that  ought  never  to  be  omitted  in  such 
cases.  Again,  the  syphilitic  disease  of  the  bones  often  termi- 
nates in  suppuration  and  complete  detachment  of  the  epiphyses ; 
also  in  the  growth  of  osteophytes  ;  changes  not  met  with  in 
rickets  (cf.  Birch-Hirschfeld,  in  Archiv  der  Heilkunde,  XVI. 
1875,  p.  166). 

Local  deformities  of  the  skeleton,  such  as  spinal  curvature 
or  hydrocephalic  enlargement  of  the  skull,  may  be  distinguished 
from  rickets  by  the  very  fact  that  they  are  local,  and  unat- 
tended by  beading  of  the  ribs  or  swelling  of  the  epiphyses  of  the 
long  bones.  Our  doubts  may  be  set  at  rest  by  the  discovery  of 
the  cause  in  each  particular  instance,  as  caries  of  the  vertebrae, 
hemiplegic  paralysis  and  atrophy  of  muscles,  absorption  of  pleu- 
ritic effusions,  etc. 

It  is  a  more  difficult  matter — though  one  of  great  importance 
as  regards  treatment  —  to  recognize  the  first  beginnings  of  the 
disease.  The  disorders  of  digestion  which  usually  precede  the 
changes  in  the  bones,  especially  in  younger  children,  are  not  in 
themselves  characteristic  of  rickets  ;  but  when  they  occur  during 
the  second  half-year  of  life,  about  the  time  of  the  first  dentition, 
and  show  an  obstinate  tendency  to  recur,  they  ought  to  make  us 
suspect  the  approach  of  rickets,  whose  earliest  specific  signs  will 
be  furnished  by  the  delay  and  irregularity  in  teething,  the  behavior 
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of  the  sutures  and  fontanelles,  and  the  local  sweating  of  the 
head. 

Whether  the  state  of  the  urine— more  especially  the  presence 
in  it  of  lactic  acid,  or  an  excess  of  earthy  salts— may  not  furnish 
diagnostic  signs  even  earlier  than  the  skeleton,  must  be  decided 
by  future  inquiry. 

Course,  Duration,  and  Issues. 

Apart  from  those  rare  cases  of  "acute"  rickets  (p.  183), 
which  run  their  course  in  a  few  weeks,  the  disease  always  lasts 
for  months  or  even  years.  The  earlier  the  age  at  which  it  sets 
in,  the  more  rapid  and  severe  are  the  changes  wrought  in  the 
bones,  and  the  associated  troubles — especially  those  of  the  respi- 
ratory organs, — and  the  more  profound,  accordingly,  the  inter- 
ference with  the  child's  general  health  and  nutrition.  That  form 
of  rickets  which  begins  during  the  second  year  or  even  later,  runs 
a  more  sluggish  course  ;  it  is  not  attended  by  fever  or  any  con- 
siderable degree  of  constitutional  disturbance.  Its  course  is 
often  interrupted  by  pauses  of  variable  length,  during  which 
the  bones  cease  to  swell,  the  digestive  troubles  subside,  and 
nutrition  improves  in  consequence ;  the  resumption  of  morbid 
action  being  generally  ushered  in  by  an  exacerbation  of  the 
digestive  disorder,  by  restlessness  and  fever. 

Those  cases  of  rickets  that  begin  late  and  run  a  slow  course 
almost  always  end  favorably.  There  remain  a  certain  plump- 
ness of  the  affected  bones,  more  or  less  deformity,  and  perma- 
nent stunting  of  the  body.  When  the  disease  sets  in  early, 
i.  e.,  during  the  first  twelve  months,  it  may  also  terminate  in 
recovery;  this  usually  sets  in  with  an  improvement  in  the  child's 
nutrition  and  general  state ;  the  teeth  come  through  more 
quickly,  the  swollen  epiphyses  subside,  and  the  bones  become 
consolidated.  But  many  of  the  younger  sufferers  never  live  to 
reach  this  stage ;  they  are  destroyed  by  one  or  other  of  the 
complications  enumerated  above,  especially  by  disorders  of  the 
respiratory  apparatus.  Since  the  latter  are  most  prevalent  dur- 
ing the  cold  season,  this  is  the  most  dangerous  time  of  year 
for  rickety  subjects.    In  summer,  again,  they  are  liable  to  gas- 
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tro-intestinal  catarrh,  which  claims  its  share  of  victims  from 
among  them. 

Prognosis. 

Although  the  changes  in  the  bones  are  not  in  themselves 
fatal,  the  prognosis  of  rickets,  as  regards  life,  is  not  uncon- 
ditionally hopeful :  it  depends  chiefly  on  the  intensity  of  the 
nutritive  disturbance  and  the  complications.  These,  as  I  have 
already  pointed  out,  are  most  severe  in  younger  children  ;  hence, 
the  prognosis  is  more  favorable  in  proportion  to  the  patient's 
age.  Of  course  it  also  depends  on  the  child's  constitutional 
vigor,  and  the  amount  of  care  and  skill  bestowed  upon  it,  etc. 

The  deformities  of  the  skeleton,  when  they  are  slight  in 
degree,  may  entirely  disappear.  Of  those,  that  are  permanent, 
two  only  may  prove  troublesome  in  after-life— chicken  breast  in 
both  sexes,  and  pelvic  distortion  in  the  female.  The  possible 
risk  to  which  a  woman  with  a  distorted  pelvis  exposes  herself 
by  marriage,  should  always  be  impressed  oh  the  mind  of  her 
relations. 

Treatment. 

Both  in  the  prevention  and  the  actual  treatment  of  rickets, 
the  chief  business  of  the  physician  is  to  lay  down  hygienic  rules. 
Prevention  must  be  held  in  view  when  previous  children  of  the 
same  family  have  suffered  from  rickets,  or  when  the  parents 
show  traces  of  having  had  the  disease  in  early  life,  or  are  in 
weak  health,  or  affected  by  any  disease,  which,  like  tuberculosis, 
favors  the  development  of  rickets  in  their  offspring.  When 
syphilis  exists,  it  must  of  course  be  energetically  attacked. 

Tile  feeding  of  the  infant  is  the  main  thing  to  be  attended  to. 
We  know  that  improper  feeding  stands  foremost  among  the 
causes  of  those  gastro-intestinal  disorders  which  are  so  dangerous 
to  infant  life;  and,  in  speaking  of  the  etiology  of  rickets,  I 
pointed  out  the  intimate  connection  between  those  disorders 
and  the  malady  in  question.  During  the  first  few  months  after 
birth,  these  disorders  may  be  prevented  by  keeping  the  infant  at 
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the  breast ;  should  the  iviother  be  unable  to  suckle  her  own  child, 
a  good  wet-nurse  should  be  provided.  The  milk  of  mother  or  of 
nurse,  provided  that  they  are  well  nourished,  is  quite  suflicient 
till  the  infant  is  six  or  seven  months  old— till  the  Urst  teeth 
come  through.  From  this  time  forward  the  mother's  uiilk 
should  be  supplemented  by  some  digestible  food,  such  as  broth 
with  the  addition  of  isinglass,  meat-shavings,  and  other  sub- 
stances which  I  shall  presently  enumerate.  Lastly,  the  infant 
should  be  weaned  when  it  is  ten  or  twelve  months  old.  I  need 
hardly  add  that  the  circumstances  peculiar  to  each  case  ought 
to  be  considered  in  fixing  the  right  time  for  weaning,  whether 
partial  or  complete;  among  those  circumstances,  the  child's 
own  condition  and  the  state  of  its  digestive  organs,  stand  fore- 
most. 

K'ot  one  among  the  many  artificial  foods  recommended  for 
infants  can  be  regarded  as  an  effectual  substitute  for  good  human 
milk.  The  close  similarity  of  composition  between  the  milk  of 
the  lower  animals  and  that  of  man  will  always  insure  its  pre- 
eminence among  substitutes  for  the  latter.  Cow's  milk  is  gene- 
rally chosen,  because  it  is  easily  got :  it  must  be  sweetened  with 
lactose,  and  diluted  to  suit  the  age  of  the  infant.  I  do  not  know 
whether  the  milk  of  the  ass  and  mare,  which  approximate  most 
closely  in  their  composition  to  human  milk,  have  been  shown  to 
be  practically  superior  to  cow's  milk.  Next  to  the  latter,  I 
recommended  Nestle' s  infant  food,  from  personal  experience  of 
its  value  and  convenience.  During  the  earlier  months  of  life, 
infants  often  do  very  well  on  the  condensed  milk  manufactured 
at  Cham,  in  Switzerland,  Kempten,  in  Bavaria,  and  other  places. 
But  if  any  of  these  articles  be  employed  exclusively  for  any  length 
of  time,  the  infant  accumulates  too  much  fat,  while,  at  the  same 
time,  it  is  less  vigorous  and  less  able  to  resist  disease.  This  may 
possibly  be  due  to  the  disproportionate  amount  of  carbohydrates 
(sugar,  dextrin,  starch),  as  compared  with  that  of  the  albumi- 
nates, in  condensed  milk.  I  am  therefore  in  the  habit  of  ordering 
light  broth  in  addition,  from  an  early  age.  When  cow's  milk 
proves  indigestible,  the  yolk  of  an  egg  beaten  up  with  water, 
sugar  of  milk,  and  a  trace  of  salt,  forms  a  good  substitute.  On 
other  kinds  of  artificial  food  my  own  experience  does  not  entitle 
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me  to  pronounce  an  opinion.  Beneke  ^  affirms  that  finely-pow- 
dered lentil-meal  (prepared  by  W.  I.  van  Coppenaal  in  Amster- 
dam, by  Hartenstein  at  Niederwiesa  in  Saxony) — the  main 
ingredient  in  the  universal  panacea  known  as  Revalenta  Arabica 
(Revalesciere)— deserves  to  be  more  largely  employed  than  it  is. 
Biedert"  recommends  a  cream  mixture.  Other  preparations, 
such  asLiebig's  soup,  Loeflund's  food  for  infants,  boiled  arrow- 
root, etc.,  need  not  be  entirely  proscribed,  although  they  are 
certainly  less  useful  in  practice  than  those  given  above.  It  is 
sometimes  necessary  to  have  a  great  variety  of  substitutes  for 
human  milk  at  one's  disposal,  as  we  never  know  beforehand 
which  of  them  will  suit  a  particular  child,  and  also  because, 
when  digestion  is  upset,  or  the  child  does  not  seem  to  thrive  as 
well  as  it  ought,  we  may  find  it  necessary  to  vary  its  diet  fre- 
quently. It  sometimes  happens  that  an  infant  will  do  well  on 
one  of  the  less  popular  foods  after  all  the  more  famous  ones  have 
been  tried  in  vain. 

Whatever  food  be  chosen,  the  utmost  care  must  be  taken  in 
preparing  it,  in  keeping  it,  in  scrupulously  cleansing  the  infant's 
mouth ;  indeed,  these  precautions  are  indispensable  even  in  the 
case  of  healthy  children.^ 

Warm  or  tepid  baths,  serviceable  for  healthy  children,  are  yet 
more  so  in  the  treatment  of  rickets.  Sea-salt,  or  the  mother- 
liquor  of  any  of  the  brine- springs,  or  aromatic  herbs,  or  a  decoc- 
tion of  malt,  may  be  added  to  the  bath  with  advantage.  It  is 
only  when  the  thorax  is  much  deformed  and  the  resulting  dys- 
pnoea severe  that  we  are  compelled  to  eschew  baths  for  fear  of 
increasing  the  dyspnoea.  In  such  cases  we  may  desire  the  body 
to  be  frequently  sponged  with  warm  brine,  and  the  limbs  rubbed 
with  spirit  and  aromatic  liniments.  When  there  is  much  sweat- 
ing about  the  head,  the  latter  may  be  bathed  with  cold  water. 

Pure,  dry  air  is  essential ;  the  child  should  be  kept  out  of 
doors  as  much  as  possible  and  exposed  to  the  sun.    It  should 

'  Berlin,  klinische  WochenscKrift,  1873,  No.  15. 
^  Virchow's  Archives,  LX.,  p.  353. 

3  For  an  excellent  and  detailed  account  of  the  whole  matter  I  willingly  refer  the 
reader  to  Kehrer's  lecture  on  the  Feeding  of  Infants  (Volkmann's  collection  of  Clinical 
Lectures,  No.  70). 
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be  shielded  against  tlie  risk  of  taking  cold  by  warm  clothing, 
and  especially  by  the  immediate  change  of  linen,  etc.,  wetted  by 
its  evacuations. 

To  prevent  the  occurrence  of  deformities,  or  to  mitigate  their 
severity,  it  is  important  to  make  the  child  lie,  not  on  soft  feather 
beds,  but  on  a  hard  mattress  stuffed  with  horse-hair  or  dried  sea- 
weed ;  its  head  should  rest  on  an  annular  cushion  into  whose 
central  opening  the  occiput  may  fit.  The  utmost  care  should  be 
taken  to  avoid  the  risk  of  willow-stick  fracture  of  the  bones 
in  grasping  and  lifting  the  child.  The  attendants  should  be 
warned  against  helping  the  child  to  stand  or  walk,  or  carrying 
it  much  in  their  arms.  When  not  asleep  the  child  ought  to  lie 
or  sit  on  a  blanket  spread  on  the  floor,  or,  when  the  weather  is 
fine,  in  the  open  air,  out  of  reach  of  anything  by  laying  hold  of 
which  it  may  raise  itself  up. 

As  regards  strictly  medicinal  treatment,  I  may  begin  by  say- 
ing that  of  the  multitude  of  remedies  formerly  employed  in 
rickets,  whose  popularity  was  founded  either  on  mere  expe- 
rience or  on  theories  devoid  of  any  scientific  basis,  only  a  few 
remain  in  use.  We  are  obliged  to  use  drugs  in  the  treatment  of 
the  digestive  disorders  incidental  to  rickets,  when  our  dietetic 
measures  have  failed.  We  prescribe  one  or  other  of  the  reme- 
dies usually  employed  in  the  dyspepsia  or  gastro-intestinal 
catarrh  of  children,  according  as  the  leading  symptom  is  ano- 
rexia, vomiting,  diarrhoea,  acidity,  or  distention  of  the  abdomen. 
The  individual  remedies  are  more  fully  described  in  the  articles 
on  Diseases  of  the  Digestive  Apparatus.  Lime,  in  virtue  of  its 
alkaline  and  astringent  properties,  meets  most  of  the  indications 
at  once ;  and  this  alone  is  a  sufficient  reason  for  giving  it  in  rick- 
ets, though  not,  of  course,  to  the  exclusion  of  other  remedies. 
Moreover,  the  demonstrated  poverty  of  rickety  bones  in  lime  and 
the  important  part  played  by  lessened  supply  of  lime  in  the  arti- 
ficial production  of  rickets  (p.  176),  would  lead  us  to  anticipate 
some  benefit  from  the  free  administration  of  this  substance  ;  and 
it  is  not  known  to  have  any  undesirable  effects.  We  may,  there- 
fore, safely  give  lime  throughout  the  entire  course  of  the  disease. 
The  officinal  lime-water  {liquor  calcis)  is  the  most  convenient 
^preparation  ;  it  may  be  given  several  times  a  day,  in  doses  vary- 
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ing  from  a  teaspoonfiil  to  hfilf  an  ounce,  or  else  mixed  with  tlie 
liquid  food,  particularly  the  cow's  nnlk  (whose  normal  reaction 
is  faintly  acid),  or  even  with  broth,  etc.  Carbonate  of  lime  is  less 
suitable,  especiall}^  if  there  be  a  tendency  to  tympanitic  disten- 
tion of  the  bowels,  on  account  of  its  liberating  carbonic  acid 
in  the  stomach.  The  same  objection  applies  to  the  powdered 
o}' ster-sliells  ifesta  preparata)  that  people  are  so  fond  of  giv- 
ing;  tliere  is  a  further  drawback  to  their  use:  the  angular 
particles  may  irritate  the  bowel  mechanically  (Schlossberger). 

Further,  we  must  endeavor  by  means  of  remedies  to  assist 
the  diet  and  regimen  in  improving  the  state  of  the  infant's  nutri- 
tion. Tonics  are  primarily  indicated,  save  when  our  attention  is 
claimed  by  some  intercurrent  disease,  especially  of  the  respira- 
tory organs.  The  more  digestible  preparations  of  iron,  such  as 
the  salts  of  iron  with  the  organic  acids,  should  be  prescribed  in 
combiiiation  With. aromatic  bitters,  such  as  the  compound  tinc- 
ture of  cinchona  or  gentian.  Should  a  more  powerful  astringent 
be  desired,  the  tincture  of  the  chloride  of  iron  may  be  given. 
When  the  digestive  system  is  in  good  order  the,  moderate  use 
of  artificial,  or  natural  chalybeate  waters,  either  alone  or  mixed 
with  milk,  is  highly  to  be  .recommended.  My  own.  experience 
entitles,  me  to. saj^,  that  the  water  of  the.Weinbrunnen,  at  Schwal- 
bach,  and  waters  holding  pyrophosphate  of  iron  in  solution, 
are  well  borne,  even  by  children  with  feeble  digestive,  powers. 
All  the  fashionable  chalybeate  springs  are  well  adapted  for  a 
summer  course  of  baths  and  beverages;  I  may  mention,  as 
specially  appropriate,  the  waters  of ,  Driburg,  which  are  rich  in 
iron  and  lime  ;  those,  of  the  Renchthal,  in  Baden;  those  of 
Petersthal  (and  also  of  Freiersbach),  which  are  remarkably  easy 
of  digestion. 

Cod-livier  oil,  formerly  regarded  almost  in  the  light  of  a  spe- 
cific both  for  rickets  and  scrofulosis,  can  only  be  administered 
when  the  digestive  organs  are  in  good  order ;  it  ought  not  to  be 
given  in  hot  weather,  when  it  is  very  apt  to  disagree.  During 
the  colder  months,  on  the  other  hand,  in  doses  gradually 
increased  from  a  teaspoonful  to  one— at  the  most  two  table- 
spoonfuls  daily,  it  is- willingly  taken  by  rickety  children,  and 
usually  with  the  best  effect. 
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No  special  rules  need  be  laid  down  for  the  treatment  of  the 
complications.  I  may,  perhaps,  repeat  that  in  rickety  subjects 
apparently  slight  affections  of  the  respiratory  organs,  snch  as 
simple  bronchitis,  must  be  carefully  watched  ;  they  are  far  more 
dangerous  than  when  they  occur  in  healthy  children. 

The  deformities  of  the  limbs  that  may  be  left  after  the 
disease  has  run  its  course  require  no  special  treatment,  unless 
they  happen  to  be  extreme  ;  for  they  tend  to  disappear  of  them- 
selves as  the  child  grows  older.  Malposition  of  the  feet  {2yes 
mrus  et  nalgus)  may  be  rectified  by  suitable  apparatus  (boots 
with  steel  splints  on  the  outer  or  inner  side  of  the  ankle).  When 
the  lower  limbs  are  much  distorted,  attempts  may  be  made  to 
straighten  them  by  operation  or  by  orthopaedic  appliances.  For 
a  detailed  account  of  such  appliances  and  of  the  management 
of  spinal  curvature,  the  reader  may  be  referred  to  works  on 
surgery. 


1 


I 


J 


LFF0S<5kWEST-KlDlNG 
^..O.oj-GHIRURGICAL  SOCIETY 


M  AL  ACOSTEON. 


Literature. — Duvernay.  Trait6  cles  maladies  des  os.  Paris,  1751,  II,  321  seqq. — 
Morand,  Ilistoire  de  la  maladie  singuli&re  et  de  Fexamen  du  cadavre  d'une 
fcmnie  deveiiue  en  peu  de  temps  toute  contrefaite  par  uu  ramollissement  g6n6- 
ral  des  os.  Paris,  1752. — The  Same,  M6m.  de  1' Academic  Royale  des  Sciences, 
175;3,  p.  541,  and  Lettre  a  M.  Leroy  sur  I'histoire  de  la  femme  Supiot.  Paris, 
1758. — /.  Pi'ingle,  A  remarkable  case  of  fragility,  flexibility,  and  dissolution 
of  the  bones.  Philos.  Transactions,  1753.  XL VIII.,  p.  297,— iVacier,  Observa- 
tions thgor.  et  prat,  sur  I'amolissement  des  os,  Paris,  1755. —  Van  Swieten,  Com- 
ment, in  Boerhaavii.  aphorism,  §  1261. — Eckmann,  Dissert,  descript,  et  casus 
oliquot  osteomalaciae  sisteus.  Upsalfe,  1788. — Gonradi,  Diss,  de  Osteomalacia. 
Gotting.,  1796. — Metzger,  Diss,  de  Osteomal.  Regiomout,  1797. — Neumann, 
Ueber  Knochenweichung  u.  s,  w.  Abt.  der  Kais.  Kon.  Josephs- Acad.  II.  173. — 
Jo.  Wallach,  NonnuUfe  de  osteomal.  ejusque  origine,  etc.  qusestiones.  Dissei't. 
Casselis,  1806,  and  Neue  Zeitschrift  f.  Geburtsk.  VL,  Heft  2.—H.  F.  Kilian, 
Beitragc  zu  einer  genauen  Kenntniss  der  allg.  Knocheuerweichung  der  Frauen 
und  ihres  Einflusses  auf  das  Becken.  Bonn,  1829 ;  and  Das  halisteretische 
Becken  u.  s.  w.  Bonn,  1857. — Davis,  The  Lancet,  1857,  Febr. — Lobstein,  Traitg 
d'anatomie  pathologique.  Paris,  1833,  II.,  115,  seqq.— Bees,  Guy's  Hosp.  Re- 
ports, 1835,  April. — Prosch,  Comment,  inaug.  de  osteomalacia  adultorum.  Hei- 
delberg, 1835. — Curling,  Medico-Chir.  Transactions,  XX.,  1836. — Sturm,  De 
osteomal  adultorum.  Diss.  Herbipoli,  1841. — Simon,  Med.  Chemie.  Berlin, 
1842.  II.,  ma.—Rohitanshy,  Pathol,  anatomic.  Wien,  1844,  S.  195,  seqq. — A. 
H.  Swaagman,  De  osteom.  uni versa  fern,  atquc  de  pelvis  figur.  mutat.,  etc. 
Groning,  1843 ;  and  Nederl.  Tydschr.  1854,  T>L^chr.— Jolly,  Med.  Cbir.  Trans- 
actions, 1844,  XXVIL,  2.—Dalrymple,  Dublin  Quart.  Journ.,  1846.— C.  Schmidt, 
Ann.  der  Chemie  und  Pharmacie,  1847,  LXI.,  329. — Oerstner,  Archiv  f,  phy- 
siol,  Heilk.,  1847,  VI.,  142.— J".  Niederer,  Ueber  die  Osteom.  eines  Beckens 
nach  den  Puberstiitsjahren  einer  Jungfrau.  Diss.  Bern.,  1848. — Macintyre,  Med. 
Chir.  Transact,  XXXIIL,  1850,  211;  and  Edinb.  Med.  Surg.  Journ.,  1851,-- 
StansJci,  Recherchessur  les  maladies  des  os  d6sign6es  sous  le  nom  d'ostCom.,  etc. 
Paris,  1851. —  C.  0.  Weber.  Ossium  mutat.  osteomal.  universa  effect.  Diss.  Bonn, 
1851 ;  and  Virchow's  Archiv,  XXXVIII,  i.—  Virchow,  1.  c.  s.  Rachitis,  Handb. 
VOL.  XVI.— 14 


210    SENATOR. — DISEASES  OF  THE  LOCOMOTIVE  APJ^\.KATUS. 


der  Spec.  Path.  u.  Tlier.,  1854,  L,  321;  and  Cellularpathologie,  IV.,  Aufl.  S. 
502  scq(.i.—Bei/lard,  s.  Rachitis.— Gha77ibers,  Med.  Chir.  Transactions,  1854, 
XXXVII.,  Id.—ColUmau,  Union  Med.,  1861,  No.  123.— 6'.  T.  Litzmann,  Die 
Fornien  des  Beckens  insbes.  des  engenWeibl.  u.  s.  w.  ncbst  einem  Anhang  iiber 
die  Osteom.  Berlin,  1861. — Drouineau  {Schutzenbei-ger),  De  rosteom.  Thfese. 
Strassbourg,  im\.~Breishy,  Prager  Jahrslir.,  1861,  11.—^.  E.  Durham,  Guy's 
Hosp.  Rep.,  1864,  X.,  'd4:8.—Pagenstecher,  Monatsschrift  f.  Geljurtsk,  XIX.,  111. 
18Q2.—Gusserow,  Ibidem,  XX.,  Id.—  Winehel,  Sen.,  Ibidem,  1863,  XXII.,  57.— 
WincM,  Jun.,  Ibidem,  1864,  XXIII.,  81.— i?.  G.  Kleberg,  Scliweiz.  Zeitsclir.  f. 
Heilk.,  1864.,  m.,  310;  and  Lelirb.  d.  path.  Histologic,  1873,  3.  Aufl.  579.— 
Volhnann,  1.  c.  (s.  Rachitis)  S.  M%.—ScMecTc,  ein  Fall  von  Gummibecken  u.  s. 
w.  Diss.  Leipzig,  1865;  and  Monatsschr.  f.  Geburtsk.  1866,  XXVIL,  178.— 
Schittzenberger,  Gaz.  M6d.  de  Strassbourg,  1867,  No.  10.— Drivon  {Nerajid), 
Gaz.  Med.  de  Lyon,  1867,  No.  22,  27,  28.—^.  Iluppert,  Archiv  der  Ileilkunde, 
Vni,  1867,  S.  345.— Jb«.  Jones,  New  York  Med.  Record,  1869,  March,  p.  25. 
—Nohiling  and  Buhl,  Bayer,  iirtzl.  Int.-Blatt,  1869,  No.  ^O.—Moei-s  and  Muck, 
Deutsches  Archiv  fur  klin  Med.,  1869,  V.,  AS5.—8tohmann,  Ueber  Knochen- 
brilchigkeit  erzeugendes  Heu.  In  Virchow  u.  Hirsh's  Jahresbericht,  1869,  I., 
S.  551. — Gxmnann,  Osteom.  bei  einem  Manne.  Wiirtemb.  Coixesp.-Bl.,  1870,  No. 
16. — G.  Calderini,  I'Osteomalacia.  Memoria  presentata,  etc.  Turin,  1870. — 
Wegner,  1.  c.  s.  'R&c\\iiis.—  Wilmart,  De  I'osteomalacie,  etc.  Briissel,  1871.— 
G.  Gasati,  Sulla  Osteomalacia  osservata  alia  Maternita  di  Milano.  Milan, 
1871.  Translated  in  Transactions  of  the  London  Med.  Society,  1872.— r,  Weber- 
Ebenhof,  Die  Osteomalacic  mit  besonderer  Beriicksichtigung  des  Gummi- 
Beckens.  Prager  Vierteljahrschrift,  1873,  XXX. — Heitzmann,  1.  c.  s.  Rachitis. 
— P.  Bouley,  De  I'osteom.  chez.  I'homme  et  les  animaux  domestiques.  Paris. 
1874.  Consult  also  the  handbooks  and  journals  of  obstetrics  and  gynaecology 
and  the  literature  of  Rickets. 


Historical  Introduction. 

Malacosteon  (mollities  ossium)  is  a  chronic  disease  peculiar  to 
adult  life,  which  leads  to  a  gradual  withdrawal  of  earthy  salts 
from  all  parts  of  the  skeleton,  and  a  consequent  softening  and 
abnormal  pliancy  of  the  bones,  with  ultimate  deformity  of  the 
trunk  and  limbs. 

Malacosteon  differs  essentially  from  rickets.  The  latter  is  a 
disease  of  the  osteoplastic  tissues,  in  consequence  of  which  the 
newly-formed  layers  do  not  become  properly  ossihed,  and  remain 
soft.  The  former  is  a  disease  of  fully-formed  bone,  causing  its 
tissue  to  melt  and  become  soft. 
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It  is  not  very  long  since  malacosteon  lias  been  recognized  as  a 
distinct  disease.  True,  cases  of  abnormal  pliancy  of  the  bones 
luid  been  known  for  centuries ;  some  of  these  cases,  in  whicli  the 
deformity  happened  to  be  striking,  had  even  become  historical ; ' 
but  they  were  at  hrst  regarded  as  mere  curiosities,  and  then,  after 
public  attention  had  been  drawn  to  rickets,  as  instances  of  the 
latter  disease  occurring  in  adults ;  rickets  itself  being  termed, 
conversely,  "infantile  malacosteon."  The  lirst  notice  we  find  of 
a  distinction  between  the  softening  of  the  bones  in  children  and 
that  in  adults  is  in  the  work  of  Levacher  de  la  Feutrie  (1772) ; 
but  his  suggestion  was  allowed  to  drop,  and  the  attention  of  phy- 
sicians was  almost  exclusively  directed  to  the  difficulties  in  the 
way  of  parturition  resulting  from  the  pelvic  deformity.  Lob- 
stein  was  the  first  who  again  insisted  on  the  difference  between 
the  softening  of  the  bones  due  to  rickets  and  that  due  to  mala- 
costeon ;  moreover,  he  distinguished  them  both  from  that  form 
of  abnormal  fragility  or  brittleness  of  the  bones  to  which  he  gave 
the  name  of  "  osteopsathyrosis."  The  histological  researches  of 
the  last  twenty  or  thirty  years  have  established  the  essential 
diversity  of  rickets  and  malacosteon ;  they  have  also  separated 
other  forms  of  atrophy  of  bone,  e.  g.,  senile  wasting  and  osteo- 
porosis, which  resemble  the  disease  in  question  only  in  causing 
the  bones  to  become  brittle. 


Morbid  Anatomy  and  Chemistry. 

The  solidity  of  the  bones  is  always  impaired  in  malacosteon. 
When  the  disease  is  severe,  they  are  pliant  and  soft,  like  india- 
rubber  or  cheese  ;  they  may  be  easily  cut  with  a  knife,  and  yield 
like  egg-shells  to  the  finger.  They  are  always  specifically  lighter 
than  healthy  bones.  Their  size  may  be  diminished  uniformly, 
or  they  may  exhibit  alternate  swelling  and  narrowing.  When 


'  Among  these  famous  cases  is  that  of  the  Arab  Saadi,  a  contemporary  of  I.Iuhaiu- 
raed,  known  as  the  "  boneless  man  ;  "  next,  one  recorded  by  Abou  in  the  ninth  century 
(Portal);  then  those  of  the  Marquise  d'Armagnac  (Duverney)  and  Madame  Supiot 
(Morand). 


I 
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the  periosteum,  which  often  looks  tliickened  and  congested,  is 
stripped  off,  the  bone  beneath  it  appears  rough  and  studded  with 
innumerable  holes  of  various  size,  from  which  a  liquid  is  seen  to 
exude,  this  liquid  being  either  bloody  or  yellowish,  according  to 
the  stage  reached  by  the  disease. 

In  the  long  bones  we  find  the  medullary  cavity  and  the 
medullary  spaces  enlarged,  the  latter  uniting  to  form  channels 
of  greater  width.  In  the  short  and  tiat  bones  the  cellular  spaces 
of  the  diploe  expand  and  coalesce  to  form  larger  cavities.  The 
cortical  layer  is  thinned,  and  its  Haversian  canals  are  dilated. 
It  becjomes  coarsely  cellular,  like  tlie  diploe,  and  is  ultimately 
reduced  to  a  very  thin  lamella  of  compact  tissue.  In  the  more 
extreme  forms  of  the  disease  even  this  lamella  is  no  longer 
present,  the  bone  resembling  a  piece  of  inflated  and  dried  intes- 
tine. It  consists  of  a  large-meshed,  spongy  tissue,  enclosing  the 
proper  medullary  cavity,  and  held  together  by  a  thin  coat  of 
parchment-like  tissue,  continuous  with  the  periosteum. 

Microscopic  examination  shows  that  the  bony  trabeculae  that 
still  remain  are  only  in  part  made  up  of  true  bone-tissue,  with 
well-formed  corpuscles  and  calcified  intercellular  substance  ;  they 
partly  consist  of  a  soft  tissue  marked  with  concentric  striae,  in 
which  a  doubtful  remnant  of  a  bone-corpuscle  with  indistinct 
processes  may  here  and  there  be  detected.  This  decalcified 
matrix  presents  exactly  the  same  appearance,  and  behaves  in 
exactly  the  same  way  to  reagents  and  staining  fluids,  as  the 
tissue  left  after  the  removal  of  the  earthy  salts  from  a  normal 
bone  by  acids  (the  so-called  "bone-cartilage");  the  morbid 
process  has  therefore  been  termed  "  halisteresis ' '  (removal  of 
salts)  by  Kilian.  The  decalcified  tissue  is  chieflj^  met  with  close 
to  the  Haversian  canals,  which  it  completely  surrounds.  As  we 
recede  from  the  canals,  we  find  it  passing  b}^  imperceptible 
gradations  into  normal  bone- tissue  ;  so  that  the  interval  between 
two  canals  is  occupied  by  a  band  of  unaltered  bone-tissue  of 
variable  width,  between  two  bands  of  the  fibroid  tissue  described 
above.  The  bone-tissue  is  better  preserved  in  proportion  as  it  is 
farther  from  the  medullary  cavity.  The  process  of  degeneration 
or  solution  obviously  progresses  from  the  medullary  cavity  out- 
ward.   It  sets  out  from  the  Haversian  canals,  and  gradually 
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involves,  first,  the  osseous  trabecuia)  of  the  (cancellous  tissue, 
then  those  of  the  cortical  layer. 

The  medulla,  while  the  morbid  changes  are  actively  going  on, 
has  an  extremely  congested  ajipearance.  The  blood-vessels  are 
widely  dilated,  and  extravasations  numerous.  It  may  exhibit 
any  shade  of  color,  from  light  reddish  yellow  to  deep  purple, 
according  to  the  amount  of  oily  matter  it  contains.  As  the 
disease  goes  on,  the  medulla  grows  paler  in  hue ;  it  assumes  a 
yellow,  honey-like  or  oily  aspect.  At  a  still  later  stage,  when 
the  disease  has  quite  completed  its  course,  we  may  find  the 
medullary  cavity  occupied  by  a  clear,  viscid,  mucoid  or  gela- 
tinous liquid,  either  uniformly  distributed  or  enclosed  in  cystic 
cavities. 

On  the  ground  of  these  differences  in  color,  a  distinction  used 
formerly  to  be  drawn  between  a  red  and  a  yellow  form  of  mala- 
costeon  {osteomalacia  rubra  et  Jiava) ;  but  we  are  now  aware 
that  the  difference  of  tint  indicates,  not  a  difference  in  the  form, 
but  only  in  the  stage  of  the  disease.  The  changes  which  the 
medullary  tissue  goes  through  in  malacosteon  are  generally 
analogous  to  those  that  normally  occur  with  advancing  years. 
Red  marrow  fills  the  bones  in  youth.  It  subsequently  becomes 
fatty  and  yellow  in  patches  (in  the  long  bones),  and  in  the  very 
1  old  it  may  even  be  gelatinous.    Indeed,  microscopical  examina- 

I  tion  of  the  different  varieties  of  marrow  contained  in  the  bones 
i ;  in  malacosteon  furnishes  much  the  same  results  as  that  of  normal 

I I  marrow  at  different  ages.  The  hyperjemic,  dark  red  marrow 
i  K  contains,  in  addition  to  a  multitude  of  extravasated  blood-cor- 
]puscles,  a  number  of  cells  with  one,  two,  or  several  nuclei 
I  (embryonic  cells),  but  only  a  few  fat-cells,  and  these  of  small 
ssize.  In  the  yellow  medulla,  on  the  other  hand,  the  fat-cells 
]  predominate,  or  may  even  be  exclusively  present.  They  increase 
iin  size,  and  ultimately  coalesce  to  form  oil-globules  of  larger 
•  dimensions.  Finally,  they  shrink  and  waste  away,  as  the 
r  marrow  passes  from  its  yellow  to  its  mucoid  condition.  There 
r  remains  only  a  viscid,  transparent  matrix,  containing  a  few 
s  scattered  cells,  and  traversed  by  blood-vessels,  and  resembling 
I  the  vitreous  humor  in  its  consistency  (Virchow) — perhaps  also 
rallied  to  it  in  chemical  composition.    Hemorrhage  is  very  prone 
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to  occur  into  this  tissue  from  the  residual  blood-vessels.  It  may 
thus  acquire  a  deceptive  likeness  to  red  marrow,  but  without 
becoming  reallj^  identical  with  it.  * 

Cliemical  analysis  of  the  affected  bones  invariably  shows  that 
the  proportion  of  mineral  salts  (especially  those  of  lime)  is 
diminished,  and  tliat  of  organic  matter  correspondingly  in- 
creased. The  juice  with  which  the  bones  are  saturated  has  occa- 
sionally, but  not  always,  been  found  to  present  an  acid  reaction; 
the  difference  in  this  respect  between  different  observations  being 
probably  due  to  the  varying  quantity  of  blood  contained  in  the 
bones,  and  perhaps  also  to  the  lapse  of  time  between  death  and 
post-mortem  inspection — an  interval  during  which  a  supple- 
mental formation  of  acid  is  undoubtedly  capable  of  taking  place. 
Lactic  acid  has  repeatedly  been  demonstrated  in  the  bones  ;  also 
a  striking  augmentation  of  their  oily  constituents.  The  latter  of 
these  observations  refers,  in  all  likelihood,  to  that  stage  of  the 
disease  in  which  the  marrow  is  yellow  and  fatty  {osteomalacia 
Jlaxa).  Finallj^,  the  organic  basis  of  the  bones,  the  ossein, 
seems  also  to  undergo  morbid  change  now  and  then,  for  C. 
Schmidt  often  failed  to  obtain  any  gelatin  from  bones  affected  by 
malacosteon. 


The  ratio  of  organic  to  inorganic  matter  (ash)  is  exhibited  in  the  following 
table : 


Analyses  made  by 

Inorganic 
matter  in 
100  parts. 

Organic 
matter  in 
100  parts. 

Remarks. 

Bostock  

20.25 

79.75 

G-orup-Besanez,  Physiolog.  Chemie,  1865,  p.  581. 

38.60 

61.40 

Do. 

Boyser  

30.23 

69.77 

Do. 

'  The  existence  of  these  cases  of  gelatinous  hemovrhag'ic  malacosteon  may  perhaps 
explain  the  statement  made  by  Rindflmch  (loc.  cit..  p.  551),  contrary  as  it  is  to  the 
experience  of  all  other  observers,  that  the  marrow  of  the  bones  in  malacosteon  is  actu- 
ally poor  in  young  medullary  cells,  and  that,  apart  from  the  extravasated  blood- corpus- 
cles, the  gelatinous  matrix  contains  only  a  few  angular  bodies  resembling  small  epithe- 
lial cells  (possibly  remains  of  fat-cells). 
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Analyses  made  by 

Inorf?anle 
iimttcr  in 
lUU  partti. 

Orpanic 
iiiattor  in 
lUU  partu. 

Remarks. 

Lehmanii  

34.40 

75.60 

iTlOilU  OI  lOUl  aUlUjaUo  *  ItJUlur,  A  JlUb. 

Von  Bibra  

00.47 

ov .  Do 

* 

oy.  /y 

iHCau  01  cnrce  auuiyses  OT  aunim  niaiucosLeou 

Kees  

80.31 

ivieau  01  LorGC  anaiysos — iioia,  rviu,  verceoia. 

Barruel                   29 . 00 

71.00 
50.06 

xvL,  isueoci,  ioc.  cib. 

().  \\\;ber   49.94 

Mean  of  three  analyses. 

35.71 

74.29 

29.73 
30. 07 

70.27 
63.33 

Mean  of  two  analyses. 

Mors  and  Muck . . . 

■ 

Do. 

The  accurate  analyses  of  Mors  and  Muck  have  shown  that  the  loss  of  lime  is 
greater,  proportionately,  than  that  of  phosphoric  acid,  in  bones  aifected  by  mala- 
costeon.  There  is  not  enough  of  the  former  to  make  the  so-called  basic  phosphate 
(SCaO.POa),  which  is  usually  admitted  to  be  the  only  form  of  calcium  phosphate 
normally  present  in  the  bones  of  adults. 

Lactic  acid  has  been  found  in  the  bones  by  C.  Schmidt,  O.  Weber,  Drivon,  Mors 
and  Muck. 

For  the  condition  of  the  urine  in  malacosteon,  see  farther  on, 
p.  224. 

As  a  result  of  the  structural  and  chemical  changes  I  have 
just  described,  the  bone-tissue  is  softened  and  its  density  dimin- 
ished ;  hence  the  liability  of  the  bones  to  be  bent  or  even  broken. 
Fracture  is  most  likely  to  occur  when  a  bone  whose  cortex  has 
grown  thin  without  being  wholly  absorbed  is  acted  on  by  a  fall, 
a  blow,  or  even  a  violent  movement.  Now,  as  it  is  only  in  the 
very  last  stage  of  the  disease  that  the  compact  cortex  disappears 
entirely— and  even  then  not  in  all  the  affected  bones  at  once— we 
usually  find,  in  advanced  cases  of  malacosteon,  fractures  and 
flexions  side  by  side  in  the  same  or  in  different  bones.  For  this 
reason  we  cannot  accept  Kilian's  division  of  malacosteon  into  two 
forms,  osteomalacia  Jiexilis  s.  cerea  and  0.  fracturosa.  Tlu>se 
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cases  in  which  we  lind  multiple  fracture,  without  ilexioii.  of  the 
bones,  belong  to  other  categories  of  atrophic  change,  especially 
to  senile  wasting  of  the  skeleton,  which  used  formerly  to  be  con- 
founded with  malacosteon.  The  fractures  in  the  latter  disease 
are  either  partial  or  complete.  Even  when  complete,  the  perios- 
teum often  remains  uninjured  and  forms  a  sheath  around  the 
wasted  fragments.  Repair  is  more  or  less  perfect,  according  as 
the  disease  is  in  an  early  or  a  later  stage,  the  decalcihcation 
of  the  bones  not  too  far  advanced,  and  the  patient's  general 
strength  not  too  much  reduced.  Even  at  a  late  period,  callus 
may  still  be  formed,  though  very  slowly,  by  the  periosteum ; 
but  the  newly-formed  tissue  does  not  usually  become  thoroughly 
calcified,  and  a  false  joint  results.  Even  callus  of  old  standing 
which  has  been  perfectly  consolidated  may  undergo  subsequent 
softening  in  the  course  of  the  disease. 

Even  in  those  bones  that  are  not  fractured,  the  morbid  pro- 
cess appears  sometimes  to  recede,  and  consolidation  to  take 
place.  We  are  obliged  to  infer  this  from  many  appearances 
presented  during  life,  and  from  the  occasional,  though  ver}^  rare, 
instances  of  recovery  on  record.  But  of  the  structural  phenom- 
ena of  this  process  of  repair  we  know  nothing. 

The  changes  in  the  bones  give  rise  to  deformities  of  the  skel- 
eton. These  deformities  usually  show  themselves  first  in  the 
trunk,  the  spinal  column,  and  the  pelvis  ;  sometimes,  thougli 
less  commonly,  in  the  thorax. 

In  the  spinal  column  the  lumbar  vertebrge  are  the  first  to 
be  affected,  the  dorsal  and  cervical  regions  being  subsequently 
implicated.  They  yield  to  the  weight  of  the  body  and  are  flat- 
tened ;  the  entire  spine  soon  becomes  appreciably  shorter  than 
it  was  ;  the  body  looks  shrunken  ;  the  head  sinks  on  the  breast, 
the  chin  resting  on  the  sternum.  Kyphoses,  kypho-scolioses, 
and  lordoses  are  produced,  the  exact  form  of  curvature  being 
determined  by  the  patient's  attitude  and  by  the  other  deformi- 
ties which  react  upon  the  spine.  The  pelvis  undergoes  changes 
of  form  which  are  of  great  importance  in  relation  to  pregnancy 
and  partuiition;  for  this  reason,  as  also  because  the  disease 
itself  is  most  usually  observed  in  pregnant  women,  they  have 
been  very  diligently  studied.    The  pelvis  is  usually  compressed 
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from  side  to  side  by  the  heads  of  the  thigii-boues ;  this,  with 
lingular  curvature  of  the  pubic  rami,  causes  the  synii)liysis  to 
become  beaked  and  to  project  forward ;  the  promontory  of  the 
sacrum  sinks  downward  and  forward  into  tlie  cavity  of  the 
pelvis  and  approaches  the  intruding  acetabula.  When  the  dis- 
tortion is  extreme,  the  pelvic  inlet  is  trefoil- shaped. 

The  deformity  of  the  ribs  is  not  unlike  that  seen  in  rickets. 
They  are  bent  inward,  partly  by  the  traction  of  the  lungs,  partly 
by  the  weight  of  the  patient's  body  when  lying  on  its  side. 
They  are  often  not  merely  bent,  but  broken.  The  sternum, 
which  is  usually  much  softened,  is  either  arched  forward,  or  con- 
cave and  drawn  in ;  it  is  almost  always  partially  fractured  at 
one  or  more  points.  The  clavicles,  too,  are  not  unfrequently 
broken  and  distorted. 

The  distortion  of  the  extremities  is  also  due  to  fracture  and 
bending  of  the  bones.  It  obeys  no  law,  and  varies  with  acci- 
dental circumstances.  The  flattening  and  over-extension  of  the 
terminal  phalanges  of  the  fingers,  to  which  Charcot  ^  has  drawn 
special  attention,  is  in  some  degree  characteristic  ;  it  is  accounted 
for  by  the  pressure  they  sustain  when  the  bedridden  patients 
try  to  raise  themselves  on  their  hands. 

The  cranial  bones  are  seldom  affected.  Sometimes,  in  the 
very  worst  forms  of  malacosteon,  they  have  been  found  soft  and 
yielding.  The  bones  of  the  face  are  still  less  liable  to  become 
involved  in  the  morbid  process.  Nothing  is  known  of  any 
decalcification  or  softening  of  the  teeth. ^ 

We  know  very  little  about  changes  in  other  organs  occurring 
in  the  course  of  malacosteon.  The  muscles  have  been  described 
as  flabby,  wasted,  and  in  a  state  of  fatty  degeneration,  occasion- 
ally reduced  to  thin,  ribbon-like  bands.  These  changes  were 
always  most  advanced  in  the  muscles  of  the  lower  extremities, 
in  those  of  the  pelvis  and  back  (Stanski,  Weber,  Chambers),  and 
were  ascribed  to  the  degenerative  processes  which  usually  result 
from  forced  inaction  of  the  limbs.    But  Friedberg,'  and  still 

'  Cf.  Mei/let,  Deformations  de  la  Main,  etc.  These.  Paris,  1874. 
^  Stiebel  (loc.  cit.)  alludes  to  it,  but  I  have  not  been  able  to  find  any  observations  to 
confirm  his  statement. 

'Pathologic  und  Therapie  der  Muskelliihmung.  Weimar.  1858.  p.  275. 
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more  recently  Friedreich,'  have  pointed  out  that  changes  of 
another  kind  may  likewise  be  detected  in  the  muscles— clianges 
that  are  active  and  inliammatory  (granular,  albuminoid  cloudi- 
ness, and  especially  proliferation  of  the  muscle-nuclei )  ;  these 
changes  are  present,  moreover,  at  a  very  early  period  of  the  dis- 
ease, before  the  bones  can  have  been  much  altered  ;  and  tlius  we 
are  obliged  to  conclude  that  the  muscles  are  independently 
affected  in  many  cases  of  malacosteon,  much  as  they  are  in  pro- 
gressive muscular  atrophy.  These  facts  indicate  the  desirability 
of  carefully  examining  the  nervous  system  in  cases  of  malacos- 
teon—a  branch  of  inquiry  which  has  not  as  yet  been  followed. 
Lastly,  I  may  mention  that  in  a  considerable  number  of  cases 
of  this  disease,  calculi,  for  the  most  part  composed  of  phosphate 
and  carbonate  of  lime  and  magnesia,  have  been  found  in  the 
bladder  or  kidneys. 


Etiology  and  Pathogeny. 

Malacosteon  is  upon  the  whole  a  very  rare  disease.  In  some 
localities,  as,  e.  g.,  in  the  Rhine  Valley,  it  is  more  common  than 
it  is  elsewhere,  but  by  no  means  common  enough  to  be  called 
endemic. 

The  disease  is  pre-eminently  one  of  the  female  sex,  the  vast 
majority  of  cases  occurring  in  women  who  have  passed  through 
one  or  more  pregnancies.  The  liability  to  the  disease  and  its 
severity  are  both  of  them  proportionate  to  the  number  of  times 
the  woman  has  been  pregnant.  Moreover,  when  the  disease 
already  exists,  its  symptoms  are  always  aggravated  by  each  suc- 
cessive pregnancy,  so  that  a  connection  between  malacosteon 
and  the  puerperal  state  cannot  be  denied  to  exist.  Unmarried 
women,  and  women  who  though  married  have  never  conceived, 
do  not  appear  to  be  much  more  liable  to  the  disease  than  men. 

It  necessarily  follows  that  malacosteon  is  usually  observed 
during  the  period  of  sexual  maturity.  To  speak  more  precisely, 
the  frequency  of  the  disease  attains  its  maximum  between  the 


'  Ueber  progressive  Muskelatrophie,  iiber  wahre  uud  falsche  Muskelhypertrophie. 
Berlin.  1873.  p.  340 
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twenty-fifth  and  fortieth  year  of  life.  It  is  an  excessively  rare 
thing  to  see  it  make  its  first  ai)pearance  after  the  fiftieth  or 
before  the  twentieth  year.  The  isolated  cases  that  are  on  record 
of  nialacosteon  in  childliood  (Ekniann-Beylard)  or  during  fojtal 
life  (Lobstein)  are  open  to  grave  suspicion,  and  may  with  great 
likelihood  be  referred  to  rickets  or  some  other  disease  of  the 
bones.  So,  too,  many  of  the  recorded  instances  of  nialacosteon 
beginning  in  advanced  life  are  probably  cases  of  senile  atrophy 
of  the  skeleton. 

As  regards  tlie  influence  of  sex,  I  may  mention  that  Marjolin  gives  20  to  1  as  the 
proportion  of  females  to  males.  Gaspari,  13  to  3  (Bouley,  loc.  cit.).  Beylard  found 
36  women  and  11  men  in  47  cases ;  only  5  of  the  women  had  never  given  birth  to  a 
child.  Litzmann  found  11  men  and  130  women  in  131  cases;  only  35  of  the  women 
had  never  been  pregnant.  Durham,  out  of  145  cases,  found  13  men  and  132 
women,  91  of  the  latter  having  become  affected  during  pregnancy  or  just  after 
child-birth.  Collineau,  among  43  females  suffering  from  malacosteon,  found  only 
14  who  had  never  given  birth  to  a  child ;  of  the  remaining  29,  14  had  had  more 
than  4  children,  and  6  had  been  delivered  more  than  once. 

Beylard  gives  the  following  statistics  in  reference  to  age :  In  2  of  his  cases  the 
disease  set  in  before  the  age  of  20 ;  in  5,  between  20  and  30 ;  in  17,  between  30  and 
40;  in  10,  between  40  and  50;  in  20,  between  50  and  60;  in  3,  after  60.  Among 
Durham's  145  cases  the  iirst  signs  of  the  disease  appeared  under  the  age  of  20  in 
10  cases,  above  the  age  of  50  in  12  cases,  while  the  majority  commenced  between 
the  25th  and  35th  years. 

Neither  inherited  tendency,  nor  a  previous  attack  of  another 
disease,  particularly  of  rickets,  can  be  proved  to  exert  any  influ- 
ence on  the  development  of  malacosteon.  The  possible  influence 
of  heredity  rests  upon  a  solitary  observation  of  Ekmann' s,  who 
found  distortion  and  fragility  of  the  bones  in  three  successive 
generations  of  a  miner's  family  in  Upland;  but  the  symptoms 
showed  themselves  in  the  children  several  months  after  birth, 
and  did  not  entail  any  danger  to  life,  so  that  we  may  fairly  attri- 
bute them  to  rickets.  Women  who  have  had  rickets  in  infancy 
and  retain  traces  of  it  in  their  pelvic  bones,  have  repeatedly 
been  known  to  suffer  from  malacosteon  in  after-life.  This  is  not 
by  any  means  surprising  when  we  consider  the  great  frequency 
of  the  former  disease,  and  it  furnishes  no  ground  for  the  belief 
that  the  former  exerts  any  influence  on  the  production  of  tlie  lat- 
ter, still  less  for  the  notion  that  the  two  morbid  processes  are 
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identical.  These  conclusions  have  nevertheless  been  held  by- 
many  writers  on  the  subject. 

Among  outward  causes,  unfavorable  hygienic  surroundings 
deserve  mention.  More  especially  does  residence  in  a  damp 
dwelling  tend  to  bring  on  and  aggravate  the  disease.  Many 
cases  have  been  put  on  record  by  trustworthy  observers  in 
which  the  hrst  appearance  of  malacosteon  was  noticed  to  coincide 
with  entrance  into  damp  quarters  ;  its  arrest,  with  removal  from 
them.  That  insufficient  food  contributes  in  any  way  to  cause 
malacosteon  is  more  than  doubtful.  The  demonstrable  poorness 
of  the  bones  in  earthy  salts  naturally  suggests  the  possibility  of 
an  inadequate  supply  of  those  salts  in  the  food.  The  prevalence 
of  the  disease  among  pregnant  women  might  be  ascribed  to  the 
increased  consumption  of  those  salts  during  the  pregnant  state. 
Lastly,  the  occurrence  of  malacosteon  among  animals  pastured 
on  an  arid  soil  poor  in  lime  might  seem  to  countenance  the  the- 
ory that  the  disease  is  brought  on  by  an  inadequate  supply  of 
lime  (Roloff,  Stohmann).  On  the  other  hand,  it  has  never  been 
proved,  nor  is  it  even  probable,  that  the  diet  of  persons  attacked 
by  malacosteon  is  especially  poor  in  lime — that  it  contains  less 
lime  than  the  diet  of  other  people.  Again,  though  it  is  quite 
true,  as  I  acknowledged  in  speaking  of  rickets  (p.  176),  that  a 
simple  reduction  in  the  supply  of  lime  in  the  food  may  render 
the  bones  abnormally  brittle,  yet  this  brittleness,  so  far  as  more 
accurate  investigations  have  enabled  us  to  judge,  seems  to  be  of 
an  altogether  passive  kind,  analogous  to  that  in  senile  atrophy. 
This  is  undoubtedly  the  case  in  many,  if  not  in  all  instances  of 
so-called  malacosteon  in  the  lower  animals.  Lastly,  as  regards 
the  increased  consumption  of  nutrient  matter  during  pregnancy, 
it  is  not  easy  to  see  why  the  increased  demand  for  lime  should 
not  be  met  by  an  increased  supply,  in  exactly  the  same  way  as 
the  increased  demand  for  other  mineral  matters  is  satisfied. 

The  anatomical  evolution  of  malacosteon  teaches  us  that  the 
disease  is  made  up  of  a  medley  of  active  and  passive  processes. 
It  begins  with  active  congestion  and  proliferation  of  corpuscular 
elements ;  the  initial  changes  in  the  bones  presenting  a  certain 
resemblance  to  those  in  inflammation.  These  facts  are  quite  in 
harmony  with  the  commencement  of  the  disease  during  preg- 
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nancy  and  in  the  bones  of  the  pelvis;  for  during  pregnancy 
there  is  a  natural  (physiological)  congestion  of  the  pelvic  viscera 
and  even  of  the  pelvic  bones  ;  and  this  may  easily  become  exag- 
gerated till  it  amounts  to  disease.  The  congestion  is  followed 
by  removal  of  earthy  salts,  and  finally  by  complete  liquefaction 
of  the  osseous  tissue.  As  these  changes  undoubtedly  spread 
centrifugally  from  the  blood-vessels,  as  their  results  are  exactly 
like  those  produced  by  an  acid,  and  as  an  abnormal  formation 
of  acid  has  actually  been  demonstrated  in  the  affected  bones,  we 
are  fairly  justified  in  attributing  the  altered  state  of  the  bone- 
tissue  to  a  perverted  condition  of  the  blood — to  insufficient 
alkalinity  of  that  fluid.  Of  course  the  blood  is  never  acid  dur- 
ing life,  though  it  has  been  found  acid  after  death  ;  for  an  acid 
state  of  the  blood  would  be  incompatible  with  life.  A  dimin- 
ished alkalinity  of  the  blood,  on  the  other  hand,  might  arise  in 
at  least  two  distinct  ways.  It  might  result  from  the  hypersemic 
state  of  the  marrow  of  the  bones,  which  (as  I  pointed  out  when 
speaking  of  rickets)  may  resemble  the  splenic  tissue,  to  which 
it  is  closely  allied,  in  being  prone  to  generate  an  excess  of  certain 
organic  acids  when  in  a  state  of  irritation  {e.  g.^  in  leukaemia). 
True,  the  only  acid  hitherto  detected  in  malacosteon  has  been 
lactic  acid ;  but  then  no  other  acid  has  been  looked  for.  The 
ultimate  cause  of  malacosteon  would  thus  be  the  liypersemia  of 
the  medullary  tissue,  itself  induced  by  pregnancy  and  other 
causes.  But  there  is  yet  another  way  of  explaining  diminished 
alkalinity  of  the  blood.  It  may  be  due  to  insufficient  absorption 
of  alkali  or  to  excessive  absorption  of  acid.  The  former,  as  I 
have  already  pointed  out,  is  not  of  itself  adequate  to  produce 
true  malacosteon  ;  a  supplementary  cause  would  still  have  to  be 
'  discovered  to  account  for  the  hypersemia  and  proliferation  in 
the  medulla.  The  latter — increased  absorption  of  acid — would 
suffice  to  explain  the  entire  series  of  phenomena,  were  it  only 
proved  either  that  acids  in  general  or  that  some  particular  acid 
might  excite  that  active  congestion  of  the  medullary  tissue  which 
we  find  in  recent  cases  of  malacosteon.  Heitzmann,  indeed, 
.  ascribes  this  property  to  lactic  acid ;  he  states  that  he  has  pro- 
'  duced  artificial  malacosteon  by  the  continued  administration  of 
this  acid ;  the  disease  coming  on  at  once  in  the  herbivora,  and 
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after  a  preliminary  attack  of  rickets  in  the  carnivora.  But 
lactic  acid,  given  for  many  months  together  to  patients  suffering 
from  diabetes,  though  it  may  undoubtedly  give  rise  to  certain 
disturbances  (cf.  section  on  Pathogeny  of  Acute  Rheumatic  Poly- 
arthritis), has  never  been  known  to  cause  softening  of  the  bones. 
Besides,  even  the  disturbances  just  alluded  to  invariabl)^  subside 
when  the  remedy  is  discontinued,  whereas  the  course  of  malacos- 
teon  is,  with  few  exceptions,  steadily  progressive.  Again,  tliere 
is  no  reason  to  suppose  that  the  food  of  patients  suffering  from 
malacosteon  contains  any  quantity  of  lactic  acid,  and  there  is  a 
striking  absence  of  such  digestive  disorders  as  might  be  sus- 
pected of  generating  an  excess  of  the  acid  in  the  alimentary 
canal  (cf.  Rickets).  For  all  these  reasons  the  theory  whicli 
attributes  malacosteon  primarily  to  lactic  acid  does  not  appear 
to  rest,  so  far  as  our  present  information  will  allow  us  to  judge, 
on  any  adequate  basis.  Indeed,  it  is  less  plausible  than  the 
theory  discussed  before,  according  to  which  lactic  acid  and  per- 
haps other  acids  also  are  generated  by  the  morbid  process,  in 
consequence  of  a  primary  irritation  of  the  medullary  tissue,  and 
lead  in  their  turn  to  decalcification  of  the  bones. 


Symptoms  and  Course. 


The  patient's  first  complaint  is  usually  of  deep-seated,  boring 
or  rending  pains  in  those  parts  of  the  body  which  are  subse- 
quently found  to  correspond  to  the  changes  in  the  bones.  Those 
parts  are,  in  most  cases,  the  pelvis  and  the  lower  end  of  the 
spinal  column ;  more  rarely,  and  usually  in  those  cases  only 
which  are  independent  of  pregnancy  and  childbirth,  /.  e.,  those 
occurring  in  males  or  non-pregnant  females,  the  pains  may  show 
themselves  first  in  the  lower  limbs  or  in  the  chest  also.  They 
are  sometimes  localized,  sometimes  general ;  at  first  t\\ej  are 
usually  intermittent  and  are  aggravated  by  movement,  relieved 
by  rest.  Pressure  on  the  bones  in  the  painful  region  or  on 
particular  points  of  the  bones  causes  pain,  so  long,  at  all  events, 
as  the  malady  is  actively  progressive.  Hence  the  women,  in 
whom  the  pelvic  bones  are  the  first  to  be  attacked,  often  com- 
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plain  that  pain  is  brouglit  on  by  sitting  or  lying  down  in  a 
particular  position,  and  find  tliemselves  obliged  to  change  their 
attitude  frequently. 

The  pains  are  speedily  associated  with  a  sense  of  weakness 
and  fatigue.  Movement  gradually  becomes  more  and  more 
laborions,  and  the  patient  can  only  walk  with  great  exertion, 
or,  at  a  later  period,  only  with  the  help  of  crutches  or  the  arm 
of  an  attendant.  At  the  very  beginning  of  the  malady  in  preg- 
nant women  or  those  who  have  just  been  delivered,  a  character- 
istic symptom  is  the  patient's  staggering,  uncertain  gait;  her 
legs  are  far  apart  from  each  other,  and  she  seems  nnable  to 
abduct  her  thighs. 

Another,  but  much  less  common  symptom  in  patients  of  the 
female  sex  is  the  increase  of  nervous  excitability  ("  susceptibi- 
lite  nerveuse")  to  which  both  Trousseau  and  Lasegue  have 
directed  attention.  It  is  recognized  by  lightly  touching  or 
gently  stroking  the  skin  over  the  affected  parts,  when  exces- 
sively painful  spasm  of  the  muscles  ensues.  This  phenome- 
non may  possibly  be  connected  with  the  peculiar  changes  in  the 
muscles  described  above,  and  accordingly  limited  to  those  cases 
in  which  inflammatory  changes  exist  in  the  muscular  tissue. 

Malacosteon  seldom  runs  an  uninterrupted  course.  On  the 
contrary,  it  usually  pauses  now  and  then  for  a  variable  length 
of  time,  every  pause  being  followed  by  a  renewal  of  the  morbid 
process,  due  to  known  or  unknown  influences,  and  implicating 
fresh  regions  of  the  skeleton.  These  exacerbations  are  all  the 
more  likely  to  occur  if  the  patient's  environment  continues  to  be 
unfavorable,  e.  g.^  if  she  lives  in  a  damp  room.  Let  us  take  the 
usual  case  of  a  woman  attacked  by  malacosteon  in  connection 
with  pregnancy.  She  usually  picks  up  her  strength  some  little 
time  after  delivery  and  returns  to  her  duties,  though  she  finds 
them  more  burdensome  than  they  used  to  be.  With  every  fresh 
conception  the  phenomena  become  more  and  more  severe,  the 
exacerbations  being  usually  attended  by  fever ;  but  the  febrile 
disturbance  never  lasts  long  ;  on  the  contrary,  the  general  health, 
so  long  as  the  disease  has  not  reached  its  most  advanced  stage, 
is  usually  pretty  good  apart  from  the  difficulty  of  locomotion. 
The  patient's  appetite  is  good  and  all  her  other  functions  are 
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regularly  performed,  especially  that  of  menstruation,  which  is 
usually  normal  in  the  intervals  of  pregnancy  and  lactation. 

The  softening  of  the  bones  gradually  manifests  itself  by  the 
occurrence  of  distortion.  Accidental  injuries  are  followed  by 
fracture,  partial  or  complete.  The  deformities  already  described 
make  their  appearance  ;  when  extreme,  they  may  give  rise  to  the 
most  eccentric  alterations  in  the  form  of  the  skeleton.  The  obser- 
vation has  been  made  that  women  become  appreciably  shorter 
with  each  successive  pregnancy,  their  stature  being  occasionally 
reduced  to  one- half  of  what  it  was.  Every  successive  delivery  is 
more  difficult  than  previous  ones,  until  at  last  natural  labor  is 
only  effected  by  violent  dilatation  of  the  softened  pelvis  ;  or  it 
may  be  absolutely  impracticable,  and  Cjesarean  section  has  to 
be  resorted  to — an  operation  which  has  often  been  performed  on 
women  suffering  from  malacosteon. 

From  the  pelvis  and  vertebral  column  the  disease  usually 
extends  to  the  thorax,  the  thoracic  deformity  giving  rise  to 
dyspnoea,  palpitation,  or  asthmatic  paroxysms.  Obstinate  bron- 
chitis may  set  in,  and  the  patient's  general  health,  hitherto 
undisturbed,  begin  to  fail ;  its  failure  being  commonly  acceler- 
ated by  diarrhoea,  which  is  seldom  absent  towards  the  close  of 
the  illness.  The  spinal  deformity,  moreover,  may  lead  to  com- 
pression of  the  cord,  with  its  usual  symptoms.  Finally,  as  the 
extremities  become  more  thoroughly  implicated  in  the  morbid 
process,  the  patient  grows  more  and  more  helpless,  till  she  is 
unable  even  to  change  her  position  in  bed.  Her  limbs  are  as 
flexible  as  wax,  yielding  to  the  lightest  pressure,  and  capable  of 
being  bent  in  any  direction  without  causing  pain.  In  the  most 
advanced  stage  of  the  disease — to  which  the  stories  of  "boneless 
persons,"  alluded  to  in  the  text,  refer — the  limbs  may  be  so 
twisted  as  to  bring  the  feet  into  contact  with  the  back  or  head. 

It  used  formerly  to  be  stated  that  the  urine  in  malacosteon  is 
abundant,  markedly  acid,  and  prone  to  deposit  phosphate  and 
carbonate  of  lime  (according  to  Solly,  in  four  times  the  normal 
quantity).  These  statements  are  quite  untrustworthy,  as  may 
be  guessed  from  the  fact  that  pliosphatic  deposits  cannot  occur 
in  strongly  acid  urine.  Recent  inquirers  have  very  seldom 
detected  any  increase  in  the  amount  of  phosphates  (Weber)  ;  in 
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most  cases,  no  such  increase  could  be  demonstrated  (Sclnietzen- 
l)ero;er,  Moers  and  ^Muck).  This  want  of  unanimity  may  possi- 
bly be  due  to  the  urine  having  been  examined  at  dilferent  stages 
of  the  disease;  for  it  is  quite  on  the  cards  that  in  an  early  stage, 
while  liquefaction  of  the  bones  is  actually  going  on,  an  excessive 
amount  of  earthy  salts  may  be  eliminated  in  the  urine  ;  whereas, 
at  a  later  period,  this  may  no  longer  be  the  case.  Unfortunately, 
no  continuous  observations  of  the  urine  have  as  yet  been  recorded. 
In  one  case,  very  fully  reported  by  Bouley  (loc.  cit.,  p.  93)  three 
analyses  of  the  urine  were  made  at  considerable  intervals  ;  but 
they  are  not  of  much  value,  as  only  the  percentage  composition 
of  the  secretion  was  determined.  (On  the  first  occasion  the 
urine  had  a  specific  gravity  of  1010-1013,  contained  3.015  per 
cent,  of  solids,  and  0.043-0.073  per  cent,  of  phosphates.  Nine 
months  later  its  specific  gravity  was  1012,  and  it  contained  1.15 
per  cent,  of  phosphates.)  The  quantity  of  earthy  matter  got  rid 
of  in  the  urine  may  also  be  influenced  by  the  formation  of  phos- 
phatic  deposits  and  calculi  in  the  urinary  organs,  an  accident 
which  has  more  than  once  been  observed  in  malacosteon.  Older 
viriters  speak  also  of  an  excretion  of  earthy  salts  in  the  saliva 
and  the  perspiration ;  and  Pagenstecher  goes  so  far  as  to  say  that 
a  similar  excretion  may  take  place  from  the  bronchial  and  intes- 
tinal mucous  membrane,  causing  catarrh,  while  the  elimination 
through  the  kidneys  is  reduced. 

Lactic  acid  was  found  in  the  urine  by  Moers  and  Muck  in 
two  out  of  three  cases.  In  one  of  these,  which  ended  in  recovery, 
the  proportion  of  acid  was  observed  to  undergo  a  gradual 
decrease  as  the  patient  got  better,  ultimately  disappearing  alto- 
gether from  the  urine. 

The  progress  of  the  disease  is  always  extremely  slow.  Remis- 
sions are  frequent ;  indeed,  the  most  common  variety  of  mala- 
costeon, that  associated  with  pregnancy,  may  remain  stationary 
for  years  together,  provided  that  conception  does  not  take  place. 
Even  that  far  more  rare  variety  of  the  disease,  which  is  inde- 
pendent of  the  puerperal  state,  runs  a  very  slow  and  inter 
rupted  course ;  but  the  intervals  of  remission  are  shorter,  and 
the  arrest  or  recession  of  the  disease  appears  to  be  less  complete. 
Accordingly,  it  is  of  a  more  continued  type,  only  diversified  by 
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exacerbations  from  time  to  time.  In  this  latter  form,  moreover, 
tlie  disease  does  not  remain  confined  for  so  long  a  time  to  a  few 
bones  (those  of  the  pelvis  and  the  lumbar  vertebrfe) ;  it  extends 
more  rapidly  to  a  greater  number. 

Duration  and  Issues.  Complications. 

Malacosteon  usually  lasts  for  years.  There  is  onl}^  one  case 
on  record  in  which  the  disease  ran  its  entire  course  in  three 
months  (C.  Schmidt).  Its  average  duration  may  be  set  down  at 
from  four  to  six  years,  and  even  longer.  Many  cases  have  been 
known  to  linger  on  for  eight  or  ten  years,  and  Lobstein  has 
recorded  one  that  lasted  for  thirteen. 

The  disease  commonly  ends  in  death.  The  fatal  issue  may  be 
due  to  the  marasmus  attendant  on  the  progress  of  the  malady,  or 
to  asphyxia  from  interference  with  respiration,  or  to  operations 
undertaken  during  delivery,  more  especially  the  CjBsarean  sec- 
tion. Recovery  has  unquestionably  been  known  to  occur,  but 
it  is  very  rare  and  exceptional.  Roughly  speaking,  there  are 
barely  five  instances  of  true  recovery  among  about  one  hundred 
and  fifty  cases  that  have  been  recorded  hitherto. 

Arthritis  deformans  may  be  regarded  as  by  no  means  a  very 
unusual  complication  of  malacosteon,  to  judge  from  the  data  at 
our  disposal.  Inasmuch,  however,  as  the  two  diseases  tend  to 
arise  under  almost  identical  circumstances,  in  women  of  the 
poorer  class  somewhat  advanced  in  years,  their  coincidence  need 
cause  us  no  surprise.  I  have  already  alluded  (p.  217)  to  the 
affections  of  the  muscular  system  that  occur  in  connection  with 
malacosteon.  Lastly,  I  ought  to  mention  that,  in  many  cases, 
a  true  senile  atrophy  of  the  bones  has  been  found  to  coexist  with 
the  changes  characteristic  of  malacosteon ;  but  it  is  never  an 
easy  matter  to  distinguish  between  two  pathological  conditions 
which  ultimately  lead  to  the  same  or  very  similar  results. 

Diagnosis. 

So  long  as  pain  and  impaired  power  of  movement  are  the 
only  symptoms  present,  and  the  bones  are  neither  bent  nor 
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1  broken,  we  cannot  arrive  at  a  certain  diagnosis.  Still,  our  sus- 
1  picions  may  fairly  be  aroused,  especially  in  those  districts  near 
I  the  Rhine  where  the  disease  is  not  so  exceptional  as  it  is  else- 
I  '  where,  if  we  find  a  pregnant  woman  complaining  of  pain  in  the 
iback  and  hips,  and  of  trouble  on  sitting  down  or  walking  about. 
'The  discovery  of  lactic  acid,  or  of  an  increase  in  the  amount  of 
]  phosphates,  in  the  urine,  might  possibly  enable  us  to  arrive  at  a 
I  definite  diagnosis  even  at  this  early  stage  of  the  disease.  When 
(once,  however,  some  positive  deformity,  especially  the  charac- 
tteristic  narrowing  of  the  pelvis,  is  observed,  the  existence  of 
imalacosteon  is  no  longer  doubtful.  The  only  disease  capable  of 
iproducing  exactly  similar  deformities  is  diffuse  cancerous  infil- 
ttration  of  the  marrow  of  the  bones  {osteomalacia  carcinoma- 
(tosa^),  a  disease  of  extreme  rarity,  which  ought  to  be  distin- 
cguislied  from  true  malacosteon  by  the  greater  rapidity  of  its 
ccourse  and  the  more  profound  impairment  of  the  patient's  gen- 
teral  health. 

Malacosteon  cannot  possibly  be  confounded  with  rickets.. 
IThe  former  disease  is  not  met  with  at  the  same  time  of  life  as 
jtthe  latter  ;  moreover,  the  alterations  in  the  cranial  bones — the 
jpatent  fontanelles  and  sutures — and  the  swelling  of  the  epiphy- 
sses,  sjmiptoms  characteristic  of  rickets,  are  not  met  with  in 
rmalacosteon. 

Cases  of  softening  limited  to  one  or  several  bones  of  a  single 
jllimb  (Scoutetten,^  NeilP)  must  not  be  confounded  with  true 
rmalacosteon ;  for  the  latter  always  shows  a  decided  tendency  to^ 
sspread. 

Prognosis. 

This  is  very  unfavorable  as  regards  the  ultimate  issue  of  the 
jddisorder.  We  cannot,  as  a  rule,  look  forward  to  the  patient's 
rrecovery.  The  puerperal  form,  beginning  in  the  pelvic  bones,  is 
B6omewhat  more  hopeful  than  the  other  forms  of  the  disease  ;  for 

'  Foerster,  Wiirzburg.  media.  Zeitschrift,  1861.  II.  1.    Also  Volkmann,  loc.  cit.,  p. 

mo. 

j        Gazette  Medicale  de  Paris.  1841.  p.  428. 

"  American  Journal  of  Med.  Sciences.  1874.  Also  in  Centralblatt  f  iir  Chirurgie,  1874., 
?Wo.  31. 
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it  extends  less  rapidly,  and  the  intermissions — supposing  no 
fresh  pregnancy  to  occur — are  of  longer  duration. 

Treatment. 

The  only  prophylactic  measure  that  we  can  recommend  to 
women  who  already  show  signs  of  the  disease,  is  to  avoid  all  risk 
of  renewed  pregnancy.  For  the  morbid  process  itself  no  remedy 
is  known  to  exist.  Our  chief  attention  must  be  directed  to  the 
improvement  of  the  hygienic  surroundings  of  the  patient,  espe- 
cially to  her  removal  from  the  deleterious  influences  of  damp. 
Further,  we  may  try  to  strengthen  her  general  health  by  appro- 
priate diet  and  tonics,  such  as  cod-liver  oil  and  iron.  Baths 
may  be  tried  also.  We  may  attempt  to  compensate  for  the 
removal  of  earthy  matter  from  the  bones  by  giving  lime-water  or 
carbonate  of  lime.  To  relieve  pain,  and  to  prevent,  as  far  as 
possible,  fracture  and  flexion  of  the  bones,  rest,  position,  mechan- 
ical appliances,  may  be  found  useful.  Any  symptoms  of  a  more 
serious  kind  must  be  treated  as  they  arise. 
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INTRODUCTORY  REMARKS. 


A  few  words  are  required  by  way  of  introduction  to  tlie  fol- 
lowing pages.  If  we  consult  the  case-books  of  several  physicians 
practising  in  the  same  place  and  among  the  same  class  of 
patients,  and  who  may  be  credited  with  the  same  amount  of  skill 
in  diagnosis,  we  shall  find  a  striking  difference  in  the  relative 
frequency  of  particular  affections.    One  man  will  register  a  very 
large  number  of  cases  of  some  disease,  while  in  the  practice  of 
his  neighbor  the  same  disease  will  appear  to  be  rare  or  altogether 
absent.    This  shows  that  legitimate  differences  of  diagnosis  may 
exist,  not  so  much  in  very  complicated  and  difficult  cases  as  in 
those  that  are  quite  common  and  of  every-day  occurrence.  One 
practitioner  will  be  continually  registering  cases  of  ephemeral, 
catarrhal,  rheumatic,  and  rheumatico  -  catarrhal  fever,  while 
another  will  hardly  allude  to  them  once  in  twelve  months.  Nay, 
if  we  compare  foreign  text-books  with  our  own,  we  shall  find 
some  disorders  traditionally  included  in  the  former  which  are 
not  so  much  as  referred  to  in  the  latter.    The  most  popular  of 
the  French  manuals  (Valleix,  GrisoUe,  etc.)  begin  with  a  descrip- 
tion of  Fehris  ephemera  and  F.  synocha,  maladies  that  have  no 
place  assigned  to  them  in  Grerman  hand-books.   All  this  tends  to 
prove  that  there  is  a  class  of  comparatively  frequent  disorders 
whose  specific  nature  is  not  yet  sufficiently  understood  to  enable 
all  difference  of  opinion  about  them  to  be  set  at  rest.    To  this 
category  belong  a  variety  of  relatively  trivial  affections  undoubt- 
edly provoked  by  catching  cold,  and  manifesting  themselves 
cither  in  the  form  of  mild  febrile  paroxysms,  or  in  that  of  slight 
local  disorders.    In  the  following  pages  I  shall  endeavor,  as  far 
as  possible,  to  clear  up  the  obscurity  which  still  clings  to  them. 
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How  we  Catch  Cold. 

That  a  very  numerous  class  of  maladies  may  be  attributed  to 
catching  cold,  there  can  be  no  doubt ;  even  though  I  am  willing 
to  admit  that  both  the  public  and  the  profession  are  only  too 
ready  to  fall  back  on  this  hypothesis,  when,  as  constantly  hap- 
pens, no  other  Is  available. 

The  disorders  that  really  belong  to  this  group  are  induced  by 
the  removal  of  heat,  to  an  unusual  extent,  from  the  external  or 
internal  surface  of  the  body.  They  diii'er  from  those  due  to 
congelation  in  that  they  are  not  necessarily'-  localized  in  the  part 
actually  chilled,  but  are  usually  developed  iu  other — often 
remote — situations.  Hence,  the  cooling  of  the  surface  is  not  the 
immediate  cause  of  the  disease  ;  it  sets  up  a  functional  disturb- 
ance, and  this  in  its  turn  excites  a  morbid  process. 

The  cause  in  question  may  be  broken  wp  into  three  factors  : 
a  low  temperature,  air  in  motion,  and  moisture.  The  more 
thoroughly  these  factors  co-operate  in  any  single  instance,  the 
more  surely  will  disease  ensue  ;  cooling  of  the  surface  being  pro- 
moted by  a  constant  renewal  of  the  air  in  contact  with  it,  and 
by  evaporation  when  the  skin  is  wet  with  rain  or  perspiration. 
Hence,  the  disorders  belonging  to  this  group  are  most  common 
when  the  w^eather  is  at  once  cold,  wet,  and  windy ;  while  any 
one  of  the  above  factors,  acting  alone — e.  g.,  severe  cold  without 
rain  or  wind,  a  high  wind  at  mid-summer,  etc. — does  not  usually^ 
cause  any  ill  effect.  It  is  by  no  means  essential  that  the  noxsB 
in  question  should  be  of  great  intensity ;  people  occasionally  catch 
cold  when  the  air  is  both  warm  and  still,  as,  e.  g.,  when,  in  hot 
weather,  they  uncover  some  part  of  the  body  (ueck  or  chest) 
■which  is  usually  protected.  Neither  is  it  needful  that  the  entire 
surface  of  the  body  should  be  cooled ;  a  few  square  inches  of 
skin  may  suffice.  For  instance,  many  people  catch  cold  when 
they  have  their  hair  cut  in  cold  weather,  i.  e.,  when  they  expose 
a  small  area  of  skin  at  the  back  of  the  neck  to  a  low  tempera- 
ture, from  which  it  was  previously  shielded  by  a  bad  conductor. 

It  is  generally  supposed  that  a  chill  is  more  likely  to  cause 
illness  when  it  is  sudden,  and  when  the  contrast  between  the 
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temperature  of  the  skin  at  the  moment  of  exposure  {e.g.,  when 
it  is  actually  heated),  and  that  of  the  surrounding  atmospliere  is 
great.  A  cold  evening  following  a  sultry  afternoon  is  often 
blamed  for  making  people  ill  by  the  sudden  change  of  tempera- 
ture. There  are,  however,  many  reasons  for  doubting  the  cor- 
rectness of  this  view.  Consider  for  a  moment  the  violence  of  the 
contrast  when,  in  winter,  we  step  out  of  a  room  heated  to  -1-15° 
R.  (CG°  F.)  into  an  entrance-hall  where  the  thermometer  may  be 
as  low  as— 10°  R.  (9.5°  F.).  Consider,  too,  the  experience  of 
patients  undergoing  the  cold-water  cure.  They  never  hesitate 
to  expose  themselves,  while  perspiring  profusely,  to  the  cold 
douche  or  plunge-bath.  Many  people  who  are  accustomed  to 
sleep  without  a  fire  in  winter  expose  themselves,  while  changing 
their  shirt  in  the  morning,  to  an  extreme  contrast  of  temperature, 
without  getting  any  harm.  All  these  facts  seem  to  show  that  in 
the  production  of  any  one  of  the  diseases  belonging  to  the 
present  category,  it  is  not  the  violence  of  the  contrast,  but  some- 
thing else,  that  is  of  prime  importance.  And  this  ' '  something 
else"  is  the  length  of  time  during  which  the  noxa  is  allowed  to 
operate.  Momentaiy  exposure  to  cold,  even  when  the  contrast 
between  the  temperature  of  the  skin  and  that  of  the  air  is 
extreme,  is  seldom  followed  by  illness.  Not  that  I  would 
altogether  deny  the  possibility  of  diseases  being  caused  by  a 
momentary  chill.  We  know,  for  instance,  that  in  persons  with 
decayed  teeth  a  puff  of  cold  air  on  the  cheek  may  bring  on  a 
sudden  attack  of  toothache ;  but,  as  a  general  rule,  there  can  be 
no  doubt  that  exposure  to  cold  is  more  likely  to  cause  illness  in 
proportion  to  the  time  it  lasts,  and  the  degree  to  which  the 
exposed  tract  of  skin  is  cooled  down.  The  common  opinion  that 
a  thorough  draught  in  a  room  is  more  dangerous  than  a  breeze 
of  equal  intensity  out  of  doors,  must  be  regarded  as  incorrect 
when  expressed  in  this  form.  But  there  is  an  element  of  truth 
in  it,  nevertheless  ;  for  a  draught  often  plays  on  the  body  when 
it  is  at  rest  and  lightly  clad,  and  may  be  overlooked  for  a  long 
time.  So,  too,  the  belief  that  the  night  air  (as  in  sleeping  with  a 
window  open)  is  specially  prejudicial  maybe  explained  by  recol- 
lecting that  when  in  bed  we  are  imperfectly  covered,  one  part 
or  other  of  the  body  being  more  easily  exposed  than  by  day ; 
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also  that  the  cold  air  may  continue  to  act  for  a  longer  time  for 

hours  together — while  we  are  buried  in  sleep. 

While,  on  the  one  hand,  it  is  commonly  held  that  we  are 
especially  liable  to  catch  cold  when  overheated,  on  the  other 
hand  it  is  equally  true  that  the  body  offers  less  resistance  to 
cooling  agencies  when  it  is  at  rest  than  when  the  circulation  is 
more  or  less  excited.  Every  one  knows,  for  example,  that  sit- 
ting long  in  the  open  air  in  cold  weather  is  more  likely  to  bring 
on  a  cold  than  walking  about  for  the  same  number  of  hours. 
The  activity  of  the  circulation  is  kept  up  by  exercise,  and  does 
not  allow  the  skin  to  be  cooled  down  to  as  low  a  point  as  when 
the  body  is  at  rest.  Should  exercise  be  pushed  till  perspiration 
breaks  out,  the  increased  loss  of  heat  owing  to  evaporation  will 
contribute  to  cool  the  surface,  and  this  additional  cooling  is 
especially  prone  to  do  harm  if  the  activity  of  the  circulation  by 
which  the  cooling  of  the  skin  is  retarded  be  not  kept  uj)  while 
evaporation  is  going  on.  The  traditional  belief  that  exposure  to 
violent  extremes  of  temperature  while  the  body  is  overheated 
and  perspiring  most  commonly  causes  illness,  is  opjDosed  to 
the  daily  experience  of  water-cure  establishments,  as  I  have 
already  pointed  out.  So  much  may  confidently  be  afiirmed,  that 
sudden  cooling  of  the  surface,  provided  it  does  not  last  long 
enough  to  chill  the  skin  for  good,  is  not  followed  by  any  ill 
effect. 

The  milder  affections  that  will  be  described  in  the  following 
pages  are  much  more  common  in  childhood  and  youth  than  in 
later  years,  and  we  not  unfrequently  see  persons  who  in  early 
life  were  extremely  liable  to  such  disorders  gradually  becoming 
less  susceptible  as  they  approach  middle  life. 

As  regards  the  pathology  of  catching  cold,  it  forms  no  part 
of  my  province  to  enter  minutely  into  all  the  theories — most  of 
them  reared  on  very  slender  foundations  indeed — that  have  been 
put  forth  to  explain  the  process.*  I  may,  however,  be  permitted 
to  offer  the  following  hypothesis  as  that  wiiich  is  most  in  har- 
mony with  our  existing  knowledge  :  When  the  skin  is  exposed 

'  For  such  theories  the  reader  may  cocsult :  Wngner''s  Manual  of  General  Pathol- 
ogy, pp.  61  and  62.  The  most  recent  literature  on  the  subject  is  referred  to  iu  an 
article  by  F.  Falk,  in  Reichert  and  Dubois-Reymond's  Archiv  for  1874,  Heft  II. 
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to  cold  of  sufficient  intensity  and  for  a  sufficient  time,  the  sen- 
sory nerves  are  tlirown  into  a  peculiar  state,  which  is  propagated 
to  the  nerve-centres  and  reflected  by  them  along  certain  other 
channels  that  are  endowed  with  special  susceptibility  to  this 
form  of  stimulus.  Should  the  affected  tract  be  sensory,  we  get 
rheumatic  pains  or  neuralgia ;  should  the  vaso-motor  centre  be 
implicated,  alterations  in  the  calibre  of  the  blood-vessels  may 
result  (as  proved  by  numerous  experiments),  especially  vascular 
dilatation  (hyperemia)  in  particular  areas ;  inflammatory  pro- 
cesses may  be  attributed  to  a  transfer  of  the  stimulus  to  the 
trophic  nerves,^  though  it  must  be  admitted  that  our  knowledge 
concerning  such  nerves  is  most  imperfect ;  lastly,  should  the 
heat-regulating  centre  be  involved  and  its  activity  depressed, 
fever  may  result.  In  many  persons  certain  channels  appear  to 
be  specially  open  to  these  reflected  stimuli,  so  that  whatever 
region  of  the  surface  be  cooled  down  the  same  disorder  invaria- 
bly ensues,  and  the  particular  organ  thus  chosen  as  an  habitual 
victim  may  fairly  be  termed  a  pars  minor  is  resistentice.  It  is 
obvious  that  a  chill  may  induce  a  state  of  morbid  irritation  in 
various  centres  simultaneously  and  modify  the  activity  of  sev- 
eral sets  of  nerve-fibres  at  once.  We  shall  find  hereafter  that  a 
single  exposure  to  cold  may  be  followed  not  by  one  onl}^,  but 
by  several  dissimilar  affections  arising  either  simultaneously  or 
in  succession.  Nay,  cases  occur  in  which  the  central  change 
appears  to  shift  from  place  to  place,  one  disorder  subsiding 
while  still  in  progress,  and  a  new  one  springing  up  elsewhere. 
The  state  of  excitement  induced  in  the  cutaneous  nerves  by  cool- 
ing of  the  surface  must  be  sui  generis^  for  irritation  of  the  skin 
by  chemical  agents,  wounds,  and  inflammatory  processes  does 
not  give  rise  to  phenomena  of  .a  like  kind. 

To  the  old  notion  that  the  diseases  we  are  now  considering 
are  due  to  suppression  of  cutaneous  excretion,  it  has  justly  been 
objected  that  cutaneous  excretion  is  arrested,  or  at  any  rate 
diminished,  every  time  the  surface  of  the  body  is  exposed  to 
cold.  But  no  harm  ensues  ;  the  emergency  is  met  by  the  vica- 
rious relations  subsisting  between  the  skin  and  other  secreting 
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organs,  especially  the  kidneys.  Another  argument  against  the 
doctrine  of  suppressed  excretion  is  furnished  by  the  observed 
fact  that  people  may  catch  cold  when  only  a  very  small  area  of 
skin— e.  g.,  a  few  square  inches— is  exposed.  Looking  at  the 
matter  impartially,  it  is  impossible  to  believe  that  an  arrest  of 
secretion  from  so  small  a  surface  can  possibly  give  rise  to  an 
accumulation  of  excrenientitious  products  in  the  blood  sufficient 
to  induce  disease.  Further,  we  know  that  an  actual  arrest  of  the 
secretory  function  of  the  skin  in  animals,  effected  by  varnishing 
them,  gives  rise  to  no  phenomena  in  any  way  resembling  those 
produced  in  the  human  subject  by  catching  cold. 

Period  of  Incubation. 

We  are  seldom  able  to  ascertain  the  exact  time  that  has 
elapsed  between  the  moment  of  catching  cold  and  the  outbreak 
of  the  disease.  The  j)atient  may  not  have  been  aware  that  he 
was  exposing  himself  to  a  chill,  or  the  exposure  may  have  been 
prolonged,  or  may  have  occurred  repeatedly,  e.  g.^  during  bad 
weather,  or  when  the  malady  results  from  the  abandonment  of 
some  article  of  clothing.  In  some  cases,  however,  we  may  be 
able  to  determine  the  period  of  incubation  ]3recisely,  e.  g.^  when 
the  patient  has  been  wet  through,  or  has  been  sitting  out  of 
doors  in  the  cold.  We  learn  from  such  instances  that  the  first 
signs  of  illness  may  show  themselves  a  few  hours  after  the  expos- 
ure to  cold  has  taken  place,  sometimes  not  until  one  or  even  two 
days  have  elapsed.  Accordingly,  no  maximum  and  minimum 
limits  can  be  assigned  to  the  period  of  incubation.  It  doubtless 
depends  to  a  great  extent  on  the  nature  of  the  malady  devel- 
oped. Some  disorders  exclusively -dependent  on  disturbed  inner- 
vation may  show  themselves  so  soon  after  exposure  that  they 
seem  almost  to  coincide  with  it.  Persons  predisposed  to  head- 
ache, earache,  toothache,  etc.,  may  find  their  slumbering  pains 
aroused  at  the  very  moment  of  exposure  to  a  piercing  wind.  On 
the  other  hand,  inflammation  of  internal  organs  would  seem  to 
require  an  intermediate  process  of  some  sort,  so  that  a  relatively 
longer  interval  will  have  to  elapse  between  the  exposure  to  cold 
and  the  outbreak  of  the  disease. 
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The  Fever  broiiglit  on  by  Ciatcliiiig  Cold. 

We  are  acquainted  with  a  variety  of  febrile  disorders  in 
wliicli  the  pyrexia  cannot  be  traced — in  harmony  with  accepted 
doctrines — to  a  local  process.    We  know,  for  instance,  that  the 
local  changes  met  with  in  connection  with  the  infective  fevers, — 
enteric,  pyjemia,  the  acute  exanthemata,  etc. — cannot  be  regarded 
as  the  cause  of  the  fever,  since  they  come  long  after  it  in  the  order 
of  their  development.     Febrile  disturbance  not  unfrequently 
results  from  catching  cold ;  at  first,  and  often  throughout  its 
entire  course,  it  is  unattended  by  any  local  affection.    We  are 
nevertheless  in  the  habit  of  regarding  it  as  a  so-called  "fever  of 
reaction,"  i.  e.,  as  secondary  to  some  demonstrable  or  assumed 
local  affection  of  an  inflammatory,  catarrhal,  or  rheumatic  char- 
acter.   This  arbitrary  view  is  maintained  even  when  the  local 
mischief  is  strikingly  out  of  proportion  to  the  intensity  of  the 
febrile  movement ;  nay,  even  when  the  fever  sets  in  long  before 
there  is  any  sign  of  local  disease,  or  when  the  local  lesion  makes 
its  first  appearance  after  the  fever  has  subsided.    But,  as  I  have 
already  remarked,  cases  occur  in  which  the  fever  runs  its  entire 
course  without  the  development  of  any  local  affection, — when  it 
seems  to  be  a  direct  result  of  catching  cold  ;  I  have  experienced 
this  in  my  own  person,  and  was  thus  led  to  attend,  for  a  series 
of  years,  to  the  pathology  of  the  slighter  disorders  brought  on 
by  catching  cold.    Our  knowledge  of  how  we  catch  cold,  and  of 
the  true  nature  of  fever,  is  so  imperfect  that  it  would  be  a  mere 
waste  of  time  to  speculate  concerning  a  process  which  presup- 
poses a  deeper  insight  into  both  of  those  subjects.    We  may 
infer  the  existence  of  some  connection  between  the  cutaneous 
area  that  is  chilled,  and  the  heat-regulating  mechanism  in  the 
medulla  oblongata,  in  virtue  of  which  the  latter  undergoes  a 
functional  disturbance  or  enfeeblement  of  some  sort.    As  to  the 
nature  of  this  connection-— whether  a  disturbance  of  innervation 
be  directly  propagated  from  the  affected  region  of  the  skin  to  the 
heat-regulating  centre,  or  whether,  as  others  imagine,  impeded 
cutaneous  elimination  causes  a  blood-change  which,  in  its  turn, 
influences  the  heat-regulating  apparatus— we  know  nothing  posi- 
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tive.  I  have  already  stated  tlie  reasons  wliicli  incline  me  to  prefer 
the  former  of  these  views. 

Exposure  to  cold  is  veiy  often  followed  by  a  slight  form  of 
malaise,  which  may  be  termed  a  "sub-febrile  cold."  The 
temperature  seldom  rises  above  38°  C.  (100.4°  F.)  ;  the  patient 
seldom  calls  in  a  physician,  and  refers  his  symptoms  to  ' '  mere 
indisposition  "  or  a  "  slight  cold."  The  common  phrase,  "  I  am 
unwell,  but  it  is  only  a  cold,"  usually  refers  to  slight  febrile 
movements  of  this  sort.  The  chief  symptoms  are :  general 
malaise,  such  as  attends  all  febrile  states ;  a  special  disposi- 
tion to  shivering  and  chilly  sensations,  to  cold  hands  and  feet. 
Only  when  the  patient  retires  to  bed  or  sits  before  a  fire  does  his 
chilly  feeling  yield  to  one  of  warmth ;  even  then,  any  exposure 
to  a  lower  temperature  will  immediately  bring  back  the  former. 
For  instance,  if  the  patient,  finding  himself  uncomfortably  warm 
in  bed,  throws  the  bed-clothes  off  one  of  his  limbs,  a  creeping 
sense  of  chilliness  will  set  out  from  this  part  and  make  its  way 
along  the  back  and  the  posterior  aspect  of  the  limbs  over  the 
whole  body. 

A  further  peculiarity  of  this  fever  and,  generally,  of  the 
slighter  forms  of  fever  brought  on  by  catching  cold,  is  a  marked 
tendency  to  profuse  sweating,  iso  sooner  is  the  patient  warm 
than  he  begins  to  perspire  with  unusual  freedom ;  even  if  he 
does  not  take  to  his  bed  and  exposes  himself  to  a  relatively  low 
temperature,  he  finds  his  skin  more  moist  than  usual.  Owing  to 
this  tendency,  the  urine  is  usually  diminished  in  quantity,  and 
throws  down  a  reddish  sediment  of  urates. 

This  febrile  state  with  general  malaise  is  often  suspected  by 
the  patient  to  be  the  commencement  of  some  local  malady.  I 
remember  I  used  myself  to  think,  when  these  symptoms  came 
on,  that  some  local  disorder  adequate  to  explain  the  fever  must 
speedily  show  itself.  I  recollect  that  on  one  occasion,  when  I 
was  attacked  by  slight  fever  after  sitting  out  of  doors  for  a  long 
time  in  the  evening,  I  went  to  bed  with  a  firm  conviction  that  I 
should  find  myself  ill  next  day,  i.  e.,  suffering  from  some  definite 
local  malady.  But,  to  my  surprise,  the  expected  catarrhal  or 
rheumatic  affection  never  made  its  appearance,  and  I  straight- 
way got  well.    I  grant  that  it  is  not  the  rule,  but  the  exception, 
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for  such  feverish  colds  to  run  their  entire  course  witliout  tlie 
development  of  local  mischief  in  some  weak  spot— some  locus 
minor  is  res  i  stent  icn ;  but  it  is  often  easy  enough  to  prove  tliat 
the  local  disease  is  not  at  all,  or  only  in  part,  accountable  for  the 
pyrexia.  To  this  point  I  shall  return  when  I  come  to  speak  of 
the  delayed  and  imperfect  localization  of  a  cold. 

Local  disease  of  any  severity,  when  brought  on  by  catching 
cold,  is  of  course  attended  by  its  proper  fever  ("fever  of  reac- 
tion"), and  it  is  sometimes  difficult  to  ascertain  how  far  an 
existing  pyrexia  ought  to  be  attributed  to  catching  cold,  how 
far  to  the  presence  of  localized  disease.  Sometimes,  however, 
the  want  of  proportion  between  the  intensity  of  the  fever  and 
that  of  the  local  mischief,  and  tlie  absence  of  any  agreement 
between  the  two  sets  of  phenomena  as  regards  time  of  onset,  of 
exacerbation,  and  of  remission,  enable  us  to  determine  correctly 
the  nature  of  the  febrile  movement. 

A  feverish  cold,  when  uncomplicated,  does  not  usually  give 
rise  to  any  considerable  elevation  of  temperature :  what  eleva- 
tion there  is,  usually  takes  place  towards  evening.  Sometimes, 
however,  the  fever  is  mor(^  intense,  without  our  being  able  to 
attribute  its  intensity  to  any  definite  local  complication.  The 
symptoms  may  exactly  resemble  those  of  inflammatory  fever ; 
the  high  temperature,  quick  pulse,  flushed  face,  dry  skin,  etc., 
may  rouse  a  strong  suspicion  in  the  mind  of  the  observer  that 
some  localized  inflammation  is  behind  the  constitutional  symp- 
toms ;  and  yet,  on  the  very  next  day,  or  the  next  day  but  one, 
the  fever  unexpectedly  subsides,  after  having  been  attended 
throughout  by  profuse  sweating,  just  like  the  milder  forms  of 
feverish  cold.  The  graver  form  that  I  have  just  described  is 
interpreted  in  a  variety  of  ways  ;  it  belongs  to  that  group  of 
affections  concerning  which  I  remarked  in  my  introductory  par- 
agraph that  they  are  registered  under  different  names  by  differ- 
ent practitioners.  German  physicians  seldom  give  the  name 
ephemera  to  these  transient  febrile  maladies  ;  they  prefer  to 
ascribe  them,  in  a  more  or  less  arbitrary  way,  to  a  supposed 
local  cause.  Should  an  outburst  of  herpes  lahialis  occur,  as  it 
not  unfrequently  does,  some  physicians  unhesitatingly  call  the 
disease  a  febris  lierpetica,  though  no  one  would  venture  to 
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attribute  the  acute  febrile  movement  to  a  trifling  eruption  that 
does  not  show  itself  till  a  comparatively  late  period  of  the  dis- 
ease. Again,  it  is  not  unusual  for  the  physician,  when  at  his 
wit's  end  to  find  a  local  cause  for  the  fever,  to  pick  out  a  single 
symptom— a  mere  incident  of  the  febrile  state,— to  place  it  in  the 
foreground,  and  to  ascribe  it  arbitrarily  to  a  hypothetical  local 
disorder  instead  of  the  fever  itself.  For  instance,  a  physician 
brought  face  to  face  with  a  fever  unattended  by  any  local  mis- 
chief, and  dominated  by  the  idea  that  some  definite  local  cause 
must  exist,  will  easily  be  led  into  the  mistake  of  referring  the 
symptoms  to  a  gastric  catarrh.  The  patient  has  lost  his  appe- 
tite ;  his  tongue  may  be  thickly  coated ;  firm  pressure  on  the 
epigastrium,  disagreeable  even  to  a  healthy  subject,  is  still  more 
disagreeable  to  one  rendered  sensitive  by  illness.  These  facts 
appear  to  confirm  the  diagnosis  of  gastric  disease,  especially 
when  the  observer's  mind  is  already  biased  in  that  direction. 
Another  physician  is  prejudiced  in  favor  of  a  rheumatic  cause  ; 
this  influences  his  examination  of  the  patient ;  he  finds  support 
for  his  view  in  the  abnormal  bodily  sensations,  the  languid 
limbs,  the  vague  and  shifting  aches  of  a  febrile  patient ;  he  does 
not  hesitate  to  call  the  attack  a  febris  rheuniatica.  Hence, 
many  physicians  may  fairly  be  accused  of  hobby-riding  in  the 
matter  of  diagnosis  ;  in  some  case-books  the  headings  "gastric," 
"rheumatic,"  "catarrhal,"  etc.,  fever  occupy  much  space,  while 
in  others  they  may  not  even  be  mentioned. 

Uncomplicated  feverish  colds  run  a  brief,  sometimes  an  ephe- 
meral course.  In  man}^  cases  the  fever  may  become  complicated 
by  a  variety  of  local  affections,  some  of  which  set  in  early, 
others  late — perhaps  long  after  the  fever  has  reached  its  height. 
A  renewed  exacerbation  of  the  fever  may  then  take  place — 
thenceforward  depending  wholly  on  the  nature  and  progress  of 
the  local  malady. 

Feverish  Cold  with  Herpes  Labialis. 

Febris  Herpetica. 

Cases  occur  in  which  the  solitary  local  affection  associated 
with  a  feverish  cold  is  an  outbreak  of  herpes  on  the  lips,  ears,  or 
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1  buccal  mucous  membrane.  Febrile  attacks  of  tliis  kind  have 
<  occasionally  been  described  nnder  tlie  name  of  Fehris  herpeiioa  ; 
JGriesinger  (in  Yircliow's  Patliologie)  defines  it  thus :  "  An  acute ' 
1  pyrexia  which  terminates,  without  further  localization,  in  an  out- 
1  break  of  herpes  on  the  face."  There  is  no  reason  to  think  that 
1  the  trilling  eruption  is  the  cause  of  the  fever,  especially  as  the 
1  herpes  does  not  always  show  itself  during  the  progressive  stage 
( of  the  malady,  but  is  often  delayed  until  the  fever  is  subsiding 
—often,  indeed,  until  it  has  subsided.  Another  reason  against 
'viewing  fehris  herpetica  as  an  independent  disease  is  the  fact 
I  that  the  eruption  is  by  no  means  confined,  as  implied  in  the 
1  above  definition,  to  cases  of  fever  without  any  other  local  mani- 
Ifestation  ;  on  the  contrary,  it  often  accompanies  many  slight 
]  local  disorders,  such  as  a  cold  in  the  head,  a  sore  throat, 
icough,  rheumatism,  etc.  It  must,  however,  be  admitted  that  the 
;appearance  of  herpes  during  a  malady  brought  on  by  catching 
(Cold  is  not  always  a  matter  of  indifference,  but  that  it  is  often  of 
walue  in  diagnosis.  For  instance,  we  find  a  sharp  attack  of  fever 
iin  a  child  or  young  person,  without  any  local  cause  ;  we  suspect 
tthe  onset  of  some  serious  disease,  but  our  anxiety  is  soon 
callayed  ;  in  a  few  days  there  unexpectedly  appears  on  the  lips, 
mose,  or  cheeks  a  closely-packed  group  of  vesicles,  which  at  once 
iremoves  our  uncertainty  and  shows  us  that  we  have  to  do,  not 
\with  the  early  stage  of  one  of  the  more  serious  fevers,  but  with  a 
ffeverisli  cold  which  will  end  favorably  in  a  day  or  two.  The 
ffever  described  independently  in  many  of  our  older  works,  and 
iin  the  French  manuals  of  the  present  day,  under  the  name 
f-epTiemera^  may  be  regarded  as  a  member  of  the  present  group. 
{Ephemera  may  be  defined  as  a  fever  of  short  duration,  brought 
(.on  by  chilling  or  overheating  the  body  of  children  and  young 
[persons,  exhibiting  a  marked  tendency  to  profuse  sweating,  and 
[prone  to  be  attended  by  an  outbreak  of  herpes  about  the  mouth. 
IThe  term  "ephemera  "  has  been  generally  abandoned  by  Grerman 
•^writers ;  for  a  great  variety  of  trifling  but  distinct  affections 
:tappear  to  have  been  confounded  under  this  name,  as  may  be 
cguessed  from  the  fact  that,  besides  catching  cold,  many  other 
'pauses,  such  as  violent  emotion,  are  stated  to  be  capable  of  j)ro- 
liducing  it. 
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local  Disorders  brought  on  by  Catching  Cold,  in  which  Fever  is 

the  Dominant  Symptom. 

The  physician  is  occasionally  puzzled  by  certain  febrile  dis- 
orders, unquestionably  brought  on  by  catching  cold.  A  consider- 
able degree  of  pyrexia  is  associated  with  some  local  affection  : 
but  the  latter  is  not  sufficiently  severe  to  account  for  the  former. 
For  instance,  a  high  temperature  is  found  'to  coexist  with  a 
cold  in  the  head,  and  this  perhaps  not  a  very  bad  one.  Even 
if  we  try  to  make  this  account  for  the  fever,  arguing  from  expe- 
rience that  even  a  slight  local  inflammation  may  cause  acute 
disturbance  in  a  susceptible  individual,  we  may  be  met  by  the 
fact  that  the  very  same  person  may,  under  other  circumstances, 
have  had  a  much  worse  cold  without  any  attendant  fever. 
Again,  we  sometimes  come  across  a  case  of  pyrexia  in  which 
we  can  discover  nothing  but  a  very  slight — doubtfully  morbid 
— increase  in  the  natural  redness  of  the  soft  palate  and  tonsils ; 
the  febrile  excitement  being  altogether  out  of  proportion  to  the 
sore  throat.  It  would  be  most  unsuitable  to  put  these  cases 
into  a  class  by  themselves  under  the  name  of  Fehris  catarrh- 
alls.  It  would  be  more  correct  and  less  ambiguous,  if  we 
believe  that  a  fever  is  really  due  to  a  coexistent  catarrh,  to 
term  the  malady  a  "febrile  catarrh,"  and  to  reserve  the  desig- 
nation "  catarrhal  fever"  to  denote  the  character  of  the  febrile 
disturbance,  without  implying  that  it  is  a  separate  disease. 
These  remarks  are  equally  applicable  to  the  terms  ''febris  rheu- 
onatica^''  and  "febrile  rheumatism." 

That  many  of  these  febrile  paroxysms  brought  on  by  catch- 
ing cold  are  independent  of  the  local  affections  associated  witli 
them  is  proved  by  the  not  un frequent  subsidence  of  the  local 
disorder  before  the  fever.  For  instance,  we  meet  with  a  case  of 
fever  whose  true  nature  is  at  first  obscure  ;  it  may  become  asso- 
ciated with  a  cold  in  the  head,  or  with  slight  redness  of  tlie 
velum  palati,  or  with  rheumatic  pains.  We  may  fancy  our 
uncertainty  relieved  by  the  appearance  of  these  local  symptoms. 
But  in  a  day  or  two  we  find  to  our  surprise  that  the  local  symp- 
toms have  disappeared,  and  that  our  uncertainty  is  as  great  as 
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f  ever,  unless  some  fresh  local  disorder  haiipen  to  break  out — a 
I  rheumatic  pain,  a  boil,  a  labial  herpes— and  serve  to  account 
[  for  the  continued  presence  of  the  fever.  Such  abortive  outbreaks 
,  of  local  disorders  due  to  cold  are  not  uncommon.  They  are  fam- 
i  iliar  to  the  public ;  we  often  hear  it  said  that  one  or  other  local 
T  malady  "has  not  come  out  properly,"  and  to  this  the  persist- 
t  ence  of  fever  and  malaise  is  erroneously  ascribed. 

1  Fever  brought  on  by  Catching  Cold,  and  attended  by  a  Variety  of 
Local  Manifestations,  either  simultaneous  or  successive. 

There  is  this  peculiarity  about  many  slight  cases,  that  they 
c  do  not  run  their  entire  course  in  the  form  of  a  single,  definite, 
1  local  malady,  but  manifest  themselves  as  an  aggregate  of  divers 
a  affections,  either  simultaneous  or  successive,  between  which  it  is 
!  impossible  to  establish  any  natural  causal  relation.  A  man 
r  catches  cold  ;  his  illness  begins  with  a  rheumatic  headache  ;  this 

<  soon  becomes  associated  with  nasal  catarrh  or  sore  throat,  pos- 

<  sibly  with  catarrh  of  the  intestines,  and  finally,  perhaps,  with  an 
■  outbreak  of  herpes  labialis.  The  course  of  the  malady,  diversi- 
n  tied  by  these  local  manifestations,  may  thus  prove  not  a  little 
r  puzzling  ;  the  original  diagnosis  has  to  be  unexpectedly  supple- 
ri  mented  by  a  second,  or  even  a  third,  without  there  being  any 
»1  discoverable  connection  between  them.    In  this  simultaneous  or 

successive  development  of  various  morbid  processes,  which  may 
s  spring  up  at  intervals  of  several  days,  we  see  evidence  in  favor 
i'  of  the  view  that  the  primary  effect  of  the  cutaneous  disturbance 
y  excited  b}'-  the  chill  is  an  abnormal  condition  of  the  nerve- 
>  centres,  which  may  set  up  morbid  processes  in  various  regions  of 
i  the  body  at  various  intervals.  This  view  is  further  supported  by 
i  the  occurrence  of  a  greatly  delayed  manifestation  of  certain  local 

affections  during  fevers  brought  on  by  catching  cold. 

Fever  brought  on  by  Catching  Cold,  with  delayed  Local 

Affections. 

We  meet  with  cases  every  day  in  which  a  constitutional 
pyrexia  brought  on  by  catching  cold  is  at  first  unattended  by 
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any  local  process.  The  public  are  familiar  with  the  fact.  Tlie 
patient  himself  is  usually  of  opinion,  when  his  fever  has  lasted 
for  some  days  before  the  appearance  of  any  definite  local  mis- 
chief, that  the  disease  has  been  passing  through  a  stage  of 
latency;  he  will  ascribe  the  feverishness  and  depression  that 
precede  a  cold  in  the  head  to  a  "latent  cold."  A  theory  of 
this  kind  is  hardly  in  need  of  any  formal  refutation  ;  for  a  local 
disease  which  shows  itself,  not  with,  but  after  the  fever,  cannot 
possibly  account  for  the  latter  ;  especially  Avhen,  as  sometimes 
happens,  the  local  disease  does  not  show  itself  till  long  after  the 
febrile  movement  has  culminated — perhaps  after  it  has  entirely 
subsided.  For  instance,  the  herpes  labialis,  which  is  so  char- 
acteristic of  the  feverish  cold,  does  not,  as  repeated  experience 
has  convinced  me,  necessarily  appear  at  any  definite  stage  in  the 
course  of  the  fever.  It  may  break  out  when  the  constitutional 
disturbance  is  at  its  height,  or  when  it  is  subsiding,  or  even  after 
it  is  quite  extinct.  It  is  a  mistake  to  regard  the  herpes  as  a 
"  critical"  phenomenon,  and  to  connect  it  with  the  remission  of 
the  fever. 

Treatment  of  Fever  caused  by  Catching  Cold. 

A  large  proportion  of  the  patients  who  suffer  from  maladies 
belonging  to  this  class  never  have  recourse  to  medical  aid  at  all. 
They  leave  their  malady  to  nature,  or  employ  domestic  remedies. 
Their  favorite  princij^le  is  the  necessity  for  diaphoretic  meas- 
ures. "I  have  caught  cold  and  must  get  myself  to  perspire,"  is 
a  phrase  in  daily  use.  There  can  be  no  doubt  that  free  perspira- 
tion facilitates  recovery  from  such  febrile  affections,  whether 
uncomplicated  or  associated  with  any  of  the  slighter  local  dis- 
orders enumerated,  above.  When  the  patient,  by  keeping  his 
bed  and  taking  plenty  of  hot  drink,  has  got  himself  into  a  j)er- 
spiration,  he  finds  his  malaise^  his  chilliness,  the  aching  and  lan- 
guor of  his  limbs,  his  rheumatic  headache  or  myalgia,  his  cough, 
etc.,  gradually  relieved.  A  few  hours'  sweating,  however  pro- 
fuse, is  not  always  enough — as  is  commonly  imagined— to  cure 
the  disease  at  once.  If  the  patient  quits  his  bed  too  soon  after 
having  perspired,  he  may  perhaps  feel  easier  than  he  did ;  but 
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t  the  malaise,  tlie  disposition  to  sliiver,  etc.,  are  not  entirely  gone, 
;  and  may  even  return  worse  than  ever  if  he  exposes  himself  to  a 
I  colder  atmosphere.  It  is  usually  requisite  that  the  increased 
J  secretion  from  the  skin  should  goon  for  several  days  in  order 
t  that  the  symptoms  in  question  may  permanently  disappear. 
lEven  if  the  patient  leaves  liis  malady  to  nature,  time  will  gradu- 
;  ally,  and  for  the  most  part  surely,  bring  relief.  It  is  true  that 
\  whenever  the  patient  exposes  himself  to  a  colder  atmosphere, 
] perspiration  is  checked  and  his  chilliness  returns;  but  the  skin 
i  again  begins  to  act  as  soon  as  he  returns  to  a  warm  room  ; 
'i  in  any  case,  he  spends  the  night  in  bed,  where  many  hours 
( of  warmth  promote  his  recovery.  But  diaphoretic  measures 
;  are  either  useless  or  positively  injurious  when  they  are  inap- 
I  propriately  extended  to  disorders  which  do  not  really  belong 
t  to  the  present  group,  e.  g.,  to  serious  affections  of  an  inflam- 
i  matory  kind,  attended  with  high  fever,  and  not  benefited  by 
f  sweating  even  when  this  breaks  out  accidentally  during  their 
I  course.  And  yet,  forced  diaphoresis  is  very  commonly  misap- 
]  plied  in  this  way,  especially  among  the  peasantry. 


GENERAL 

DISORDERS  OF  NUTRITION. 


IMHEEMANN. 


(GENERAL  DISOEDERS  OF  NUTRITION. 


Introduction. 


Literature. — Thomas  Schi'enc^,  llxmatologia..  sive  sanguinis  historia.  1743. —  W. 
Ileicson,  Experimental  inquiries  into  the  properties  of  the  blood.  1774. — ThacTc- 
rak,  An  inquiry  into  tlie  nature  and  the  properties  of  tlie  blood.  1819. — Scuda- 
more,  An  essay  on  the  blood.  1823. — Stokes,  Pathological  observations,  I.  1823. 
— Stevens,  Observations  on  the  healthy  and  diseased  properties  of  the  blood. 
1832. — Babington,  Medico-chirurgical  transactions,  XVI.  p.  293  et  seq. — Nasse, 
Das  Blut,  physiologisch  und  pathologisch  untersucht.  1836 — Rees,  On  the  analy- 
sis of  the  blood  and  urine  in  health  and  disease. — Lecaim,  Etudes  chimiques 
sur  le  sang  humain.  1837. — Maitland,  An  experimental  essay  on  the  physiology 
of  the  blood.  1838. — Magendie,  Legons  sur  le  sang  et  les  alterations  de  ce 
liquide. — Andral  et  Gavai'vet,  Annales  de  chimie  et  de  physique.  T.  LV.  p.  227. 
Andral,  Essai  d'hSmatologie  pathologique.  1843. — Scherer,  Chemische  und 
mikroscopische  Untersuchungen.  1843. — The  same,  Haeser's  Archiv.  Bd.  X.  S. 
121  et  seq. — Becquerel  and  Rodier,  On  the  composition  of  the  blood.  Gazette 
!Medicale  de  Paris,  V.  1853. — The  same.  New  investigations  on  the  blood.  1847. 
— Popp,  Untersuchungen  iiber  die  Zusammensetzung  des  Blutes  in  verschie- 
denen  Krankheiten.  1845. —  Wunderlich,  Pathologische  Physiologic  des  Blutcs. 
1845. — T/ie  same,  Handbuch  der  Pathologic  und  Therapie.  Bd.  I.  S.  508  et  seq. 
Bd.  IV.  S.  518  et  seq.  1852  and  1856.— 77i6  same,  Archiv  der  Heilkunde,  L  (1860), 
p.  97  ctseq.— j;  Vogel,  Allgemeine  pathologische  Anatomic.  S.  36  etseq.  1845. 
—  The  same,  in  R.  Virchow's  Handliuch  der  speciellen  Pathologic  und  Therapie. 
Bd.  I,  S.  373  ct  seq.— Nasse,  Artikel  "  Blut  "  in  Wagner's  Handworterbuch,  Bd. 
I.  S.  75  etseq. — Engel,  Anleitung  zur  Benutzung  des  Leichenbefundes.  1846. — 
Jlenle,  Handbuch  der  rationellcn  Pathologic,  Bd.  II.  S.  57  etseq.— C.  Schmidt, 
Charakteriatik  der  epidemischen  Cholera.  1850.— Firc7ww,  Die  Cellularpatholo- 
gie.  4.  Auflage.  1872.— See  also  the  more  modem  text-books  of  General  Pathol- 
ogy, Special  Pathology,  Therapeutics,  and  Physiology. 


250       IMMERMANN. — GENERAL  DISORDERS  OF  NUTRITION. 


The  Essential  Nature  and  General  Characters  of  Disorders  of 
Nutrition.    (Ernaelirungsanom  alien.) 

The  following  pages  will  be  devoted  to  the  consideration  of 
a  group  of  morbid  states  and  processes  whose  position  in  the 
domain  of  general  patliologj^  is  in  many  ways  a  peculiar  and 
exceptional  one,  and  which  are  accordingly  in  need  of  a  few 
introductory  remarks.  The  very  term  chosen  to  denote  them 
collectively — "  Greneral  Disorders  or  Anomalies  of  JS'utrition" — 
suffices  to  indicate  this  peculiarity,  for  it  is  singularly  at  vari- 
ance with  the  usual  principles  by  which  our  nomenclature  of 
disease  is  governed.  One  glance  at  the  latter  is  enough  to  show 
that  our  nosological  classification,  and  consequently  the  names 
given  to  groups  of  diseases  in  our  special  pathology,  are  still 
based  in  the  main  on  the  anatomical  seat  of  the  mischief.  It  is 
clearly  in  deference  to  this  principle  that  most  of  the  diseases 
with  which  we  are  acquainted  are  designated  and  arranged  as 
diseases  of  particular  organs,  sets  of  organs,  and  anatomical 
apparatuses.  Again,  while  the  generic  position  of  a  disease  in 
our  nosology  depends,  as  I  have  just  pointed  out,  upon  its  seat, 
so  that  we  speak  of  diseases  of  the  lungs,  of  the  stomach,  etc., 
the  specific  characters  which  mark  out  its  place  in  the  generic 
group  are  derived  from  the  typical  forms  of  tissue-change  and 
functional  disturbance  recognized  in  general  pathology  as  liyper- 
semise,  inflammations,  morbid  growths,  neuroses,  etc.,  and  which 
meet  us  continually  among  the  disorders  of  the  most  various 
organs. 

This  classification  of  disease  according  to  the  situation  and 
nature  of  the  morbid  process — a  speaking  witness  to  the  influence 
of  morbid  anatomy  upon  clinical  inquiry — is  not  adopted  merely 
on  account  of  its  simplicity  and  convenience  ;  it  is  perfectly 
legitimate  from  a  clinical  point  of  view  likewise,  so  long  as  a 
statement  of  the  seat  and  nature  of  a  disease  connotes  the  essen- 
tial nature  and  phenomena  of  the  morbid  process.  When  it 
fails  to  do  this,  however— when  the  seat  and  nature  of  a  par- 
ticular disease  do  not  indicate  wliat  clinical  observation  is 
obliged  to  recognize  as  the  most  important  element  in  the  pro- 
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cess— when  our  clinical  conscience  does  not  rest  satisfied  with 
assigning  the  malady,  secundum  ariem^  to  its  proper  niche  in 
the  system— we  must  look  beyond  it.  Various  considerations 
force  themselves  upon  us,  which  prompt  us  occasionally  to 
throw  off  the  rigid  fetters  of  the  unitary  system  of  classification 
and  boldly  to  construct  groups  of  morbid  processes  whose  gen- 
eric characters  do  not  admit  of  being  expressed  by  the  seat,  nor 
their  specific  characters  by  the  nature  of  the  structural  altera- 
tions. 

Even  in  the  present  Cyclopsedia,  as  may  be  seen  by  glancing 
at  the  Tables  of  Contents  in  the  different  volumes,  this  liberty 
has  been  taken ;  for,  although  topographical  considerations 
have  been  supreme  throughout  (in  the  broad  grouping  of  the 
subjects),  they  have  been  set  aside  without  hesitation  whenever, 
as  in  the  case  of  industrial  diseases,  infective  and  toxic  processes, 
etc.,  the  pre-eminent  importance  of  the  causal  element  has  been 
too  obvious  to  be  overlooked.  By  yielding  thus  much  to  the 
claims  of  clinical  expediency,  and  allowing  the  etiology  of  a 
disease  upon  occasion  to  take  rank  with  its  localization  as  a 
principle  of  classification,  the  plan  of  the  present  work  unques- 
tionably forfeited  its  logical  consistency.  Did  it  gain  in  useful- 
ness thereby?  This  question  scarcely  needs  an  answer,  for 
almost  every  contemporary  pathological  treatise  unhesitatingly 
adopts  the  same  order  of  exposition,  and  certainly  not  at  the 
expense  of  any  deeper  insight  into  the  subject. 

The  group  of  general  disorders  of  nutrition  marks  another 
point  in  the  general  plan  of  this  Cyclopsedia  where,  for  impor- 
tant clinical  reasons,  the  usual  mode  of  classification  is  aban- 
doned— where,  if  we  prefer  to  call  it  so,  a  fresh  offence  is  com- 
mitted against  logical  consistency.  What  makes  the.  offence 
more  noteworthy,  and  what  stamps  it  as  exceptional,  is  the  fact 
that  in  constructing  this  group  and  choosing  a  generic  name  for 
it,  not  merely  the  topographical,  but  the  etiological  principle  of 
classification  likewise,  is  thrown  overboard ;  for  it  is  not  the 
peculiar  seat  and  nature  of  the  tissue-changes,  nor  yet  any 
peculiarity  of  causation,  but  another — a  third  element — whose 
clinical  importance  has  led  us  to  include  these  various  maladies 

• 

m  a  common  group  and  to  denote  them  by  a  generic  term. 


I 
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What  is  this  common  element?  Why  should  it  assume  so 
prominent  a  clinical  significance?  These  questions  are  on  the 
very  threshold  of  our  inquiry.  Our  easiest  way  of  answering 
them  will  be  to  begin  with  some  account  of  the  generic  term 
itself. 

The  word  "nutrition"  is  employed  by  physiologists— in  so 
far,  at  least,  as  it  concerns  itself  with  the  vital  processes  in  the 
more  highly  organized  animals— to  denote  the  exchanges  of 
matter  and  energy  between  the  blood  and  the  tissues.  Accord- 
ingly, the  words  "  general  disorders  of  nutrition"  will  be  under- 
stood to  mean  those  abnormal  states  of  the  organism  in  which 
the  balance  of  such  exchanges  between  the  blood  and  the  tissues 
is  altered.  This,  the  most  general  definition  of  which  the  dis- 
orders of  nutrition  are  susceptible,  obviously  involves  no  definite 
conception  of  the  nature  of  the  disturbing  causes  ;  neither  does 
it  connote  the  mode  in  which,  or  the  place  where,  the  effects  of 
the  disturbance  manifest  themselves  bv  structural  changes  and 
clinical  symptoms. 

While  studiedly  avoiding  any  reference  either  to  the  causa- 
tion or  to  the  localization  and  histological  nature  of  the  malady, 
the  term  we  have  chosen  lays  stress  on  the  existing  disorder  in 
the  collective  exchanges  of  matter  and  energy  as  the  leading 
character  of  the  genus,  or,  in  other  words,  on  the  constitutional 
character  of  the  diseases  in  question ;  for,  no  sooner  are  the 
normal  relations  between  blood  and  tissues  in  any  way  dis- 
turbed, than  the  constitution  of  the  individual  must  necessarily 
begin  to  suffer,  the  latter  being,  after  all,  only  the  expression  of 
the  vital  processes  of  the  individual,  in  their  relation  to  the  mass 
of  matter  set  in  motion,  to  the  velocity  and  direction  of  its 
movement.  Inasmuch,  therefore,  as  the  expressions,  "general 
disorders  of  nutrition,"  on  the  one  hand,  and  "constitutional 
disorders,  affections,  anomalies,  etc.,"  on  the  other,  may  be 
viewed  as  really  synonymous,  we  shall  in  future  employ  them 
indiscriminately.  It  is  desirable,  for  a  true  understanding  of 
the  essential  nature  of  the  general  disorders  of  hutrition,  and  of 
the  symptoms  they  present,  that  we  should  pause  for  a  moment 
to  consider  more  fully  the  very  brief  definition  given  above 
of  "constitution."     Wc  shall  get  a  clearer  notion  of  "con- 
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stitiitional  disease" — a  more  specilic  idea  of  its  characteristics 
—by  connecting  it  witli  the  ])hysiological  acceptation  of  the 
term. 

AVe  may  best  attain  our  object  by  lik(ming  the  continuous  How 
of  the  vital  processes  to  the  current  of  a  river  in  its  bed.  Just 
as  ill  Hie  case  of  a  liver  Ave  have  to  distinguish  between  level,  rate 
of  flow,  and  direction  of  current,  every  one  of  which  elements  is 
subject  to  independent  variations — so  in  different  individuals  we 
nuist  recognize  that  the  quantity  of  matter  in  circulation,  the 
rapidity  and  direction  of  its  movement,  may  all  of  them  vary  ; 
so,  too  (this  must  be  taken  for  granted),  the  active  energy  {vis 
Diva,  WiicM)  concerned  in  the  interchange  of  matter  and  the  form 
in  which  that  energy  may  manifest  itself.  It  Is  not  difhcult  to 
extend  the  analogy  even  farther.  Just  as  one  and  the  same  river 
may  at  different  points  of  its  course  present  differences  of  level, 
a  different  degree  of  fall,  and  a  different  direction  ;  so,  too,  the 
exchanges  of  matter  and  energy  going  on  in  the  same  individ- 
ual may  undergo  temporary  fluctuations.  Further,  these  fluc- 
tuations may,  like  those  of  water  in  its  bed,  be  caused  partly 
by  internal  conditions  residing  in  the  moving  mass  itself,  partly 
by  external  ones.  The  constitution  of  the  individual  organism 
may  be  compared  to  the  sum  of  all  the  factors  whose  joint  influ- 
ence gives  the  river,  in  harmony  with  the  properties  alluded  to 
above,  its  characteristic  features.  The  "constitution"  repre- 
sents the  form  in  which  the  vital  processes  of  the  particular 
organism  are  fulfilled  ;  it  may  be  mathematically  conceived  as  a 
sum  total  capable  of  variation  in  time,  whose  individual  factors 
are  represented  by  the  numerical  values  of  the  mutually  inter- 
dependent functions  of  the  organism  (measured  by  the  mass, 
velocity,  and  direction  of  the  matter  moved): 

Now,  we  are  taught  by  Physiology  that  these  numerical 
values,  whether  individually  or  collectively,  fluctuate  within  rela- 
tively narrow  limits  in  healthy  persons  of  the  same  age,  sex,  etc., 
placed  under  similar  external  conditions.  Within  these  limits 
lies  health  ;  hence,  physiology  sets  up  certain  average  or  normal 
values  for  the  intensity  of  the  individual  functions  and  of  the 
sum  total  of  the  exclianges  of  matter  going  on — averages  from 
which  the  ascertained  values  for  particular  healthy  persons 
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deviate  but  slightly.  On  the  other  hand,  physiology  teaches  us 
that  these  normal  values  may  exhibit  variations  that  are  con- 
siderable but  still  calculable,  d  x>riori^  whenever  the  outward 
conditions  of  food,  temperature,  etc.,  are  different,  or  whenever 
individuals  of  different  age,  sex,  etc.,  are  compared  with  one 
another. 

Lastly,  the  numerical  differences  which  may  be  recognized 
between  various  healthy  individuals,  under  precisely  similar 
external  and  internal  conditions,  authorize  us  in  setting  up  cer- 
tain types  of  physiological  constitution  ;  thus  we  speak  of  con- 
stitutions that  are  "relaxed,"  "excitable,"  "vigorous,"  "feeble," 
etc.  It  cannot  indeed  be  denied  that  the  characters  by  which 
these  varieties  of  constitution  are  distinguished  from  one  another 
are  somewhat  flexible  and  indefinite,  so  that  transitional  forms 
of  every  degree  are  not  merely  conceivable,  but  actually  exist. 
Again,  even  our  definition  of  health  itself,  and  of  what  we  agree 
to  call  "relatively  slight"  deviations  from  the  healthy  standard, 
are  somewhat  arbitrary,  so  that  we  actually  pass,  by  imper- 
ceptible gradations,  from  the  physiological  to  the  definitely 
morbid  forms  of  constitution. 

The  latter,  and  the  constitutional  disorders  and  affections 
with  which  they  are  synonj^mous,  are  characterized  by  marTced 
deviations  of  the  vital  processes  from  their  normal  course — devia- 
tions which  can  neither  be  attributed  to  the  environment  nor  to 
the  age,  sex,  etc.,  of  the  individual,  but  which  are  in  their  nature 
exceptional.  What  has  been  said  above  makes  it  sufficiently 
clear  that  these  deviations  may  concern  either  the  amount  of 
matter  in  movement,  or  its  velocity,  or  even  its  direction ;  in 
every  one  of  these  elements  variations  or  combinations  are  pos- 
sible, which  must  be  collectively  and  of  equal  right  included  in 
the  list  of  constitutional  disorders.  So,  too,  we  must  insist  on 
regarding  not  merely  permanent,  but  also  transitory  deviations 
of  the  kind  above  alluded  to,  when  they  overstep  a  certain  ampli- 
tude, as  constitutional  maladies.  These  may  accordingly  represent 
not  merely  chronic,  but  also  acute  morbid  states.  From  this  it 
necessarily  follows  that  the  number  of  forms  assumed  by  morbid 
states  of  constitution  is  very  large,  even  if  we  only  take  the 
coarsest  differences  between  them  into  account  as  a  basis  of  clas- 
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isification.  If  we  nevertheless  confine  ourselves  to  the  detailed 
(consideration  of  only  a  small  number  of  constitutional  disorders 
iin  the  following  chapters,  this  is  owing  partly  to  the  inadequate 
istate  of  our  existing  knowledge  in  this  department  of  patho](j- 
igical  energy,  partly  to  other  circumstances  that  will  be  more 
i fully  discussed  hereafter. 

Our  recognition  of  the  essential  nature  of  the  constitutional 

>  group  of  disorders  enables  us  forthwith  to  determine  their  general 
t characters.  Among  these  there  is  one  that  is  pre-eminent,  that 
I  may  be  used  as  a  clue  in  doubtful  cases.  I  allude  to  the 
^abnormal  reaction  of  constitutionally  affected  individuals,  both 
tto  physiological  influences  and  to  such  noxse  as  are  adequate  to 
i  induce  disease.  This  quality — which  is,  after  all,  no  more  than 
nan  expression  of  the  fact  that  in  constitutionally  affected  persons 
rthe  stabilit}'-  of  the  dynamic  equilibrium  of  the  vital  processes 
iis  different  from  that  which  subsists  in  health — depends  imme- 
cdiately  upon  the  morbid  change  which  the  vital  processes  have 
I  undergone  in  regard  to  their  force  and  direction,  and  is  therefore 
i  intimately  bound  up  with  the  very  essence  of  every  constitu- 
ttional  disorder.    For,  as  a  moment's  thought  will  show,  we  may 

0  deduce  from  the  fundamental  laws  of  mechanics  the  following 
[proposition:  "That  disturbances  of  the  dynamical  equilibrium 
'  or  permanent  state  of  existing  motions,  whether  as  regards 
(■changes  of  velocity  or  of  direction,  require  for  their  production 
d  disturbing  forces  of  unequal  value  when,  first,  the  masses  moved 
a  are  themselves  unequal;  or,  second,  the  existing  velocities  are 
<]  different ;  or  finally,  third,  the  directions  in  which  motion  is 
:i actually  taking  place  differ  from  one  another." 

Accordingly,  seeing  that  the  reaction  of  a  morbid  constitu- 

>  tion  differs  from  that  of  a  healthy  one  e.,  takes  place  either 
nmore  or  less  vigorously,  or  in  another  direction)  when  it  is  ex- 

1  posed  to  the  influence  of  so-called  "stimuli,"  it  necessarily  fol- 
lows that  cases  may  exist  in  which  the  presence  of  constitutional 

i  disorder  cannot  be  recognized  at  sight ;  or  in  which,  as  we  are  in 
t  the  habit  of  saying,  it  is,  for  the  time  being,  latent.  Supposing 
■:no  appropriate  stimulus  to  be  applied,  there  may  be  no  sign 
•  of  disease,  since  thii  abnormal  course  of  the  vital  processes  is 
f:not  necessarily  manifested  by  distinct  and  constant  clinical 
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symptoms.  The  affected  individual  may  thus  present  the  sem- 
bhince  of  perfect  health,  even  for  long  periods  of  time.  In  othei- 
cases,  again,  the  existence  of  disease  can  only  be  ascertained  by 
the  employment  of  special,  often  complicated  methods  of  inves- 
tigation, or  it  may  accidentally  betray  itself  when  some  outward 
inlluence  happens  to  exalt  the  morbid  tendency  to  the  full  stat- 
ure of  disease.  All  this  will  cease  to  appear  strange  if  we  reflect 
on  the  inadequacy  of  simple  and  direct  sensory  perceptions  in 
other  departments  of  inquiry.  A  piece  of  gun-cotton  and  one  of 
cotton  wool  are  exactly  alike ;  the  difiPerence  in  their  chemical 
constitution  is  only  manifested  when  the}^  are  struck  with  a 
hammer  or  touched  with  a  red-hot  iron.  To  resume  a  simile 
which  we  have  dropped,  abnormal  states  of  constitution  may 
give  as  little  obvious  token  of  their  existence  at  ordinary  times 
— by  altering  the  patient's  own  sensations  or  his  outward  aspect 
—as  a  turbid  stream  enables  us  to  judge,  by  mere  inspection  of 
its  surface,  whether  it  be  deep  or  shallow ;  this  can  only  be  deter- 
mined by  sounding  or  by  jumping  into  it.  So,  again,  if  the  sky 
be  overcast,  we  cannot  decide  as  to  the  direction  in  which  the 
clouds  are  moving — whether  it  be  toward  the  east  or  toward  the 
west — without  the  aid. of  a  compass. 

Difficult  or  even  impossible  as  it  often  may  be  for  a  long  time 
together  to  recognize  the  presence  of  a  disorder  of  the  constitu- 
tion, purely  accidental  as  our  recognition  of  it  may  ultimateh' 
be,  still,  in  by  far  the  majority  of  cases,  a  permanent  and  recog- 
nizable "aggregate  of  symptoms"  results  from  the  .abnormal 
flow  of  the  vital  processes,  or  may  at  any  rate  betray  its  pres- 
ence by  frequently  recurring  paroxysms.  Both  cases  are  on 
the  whole  easy  of  comprehension.  In  the  first  place  we  must 
remember  that  a  man's  subjective  sense  of  health  and  normal 
aspect  always  depend  in  some  degree  on  the  integrity  of  his  con- 
stitution ;  any  considerable  disorder  of  the  latter  must  sooner  o 
later  modify  both  his  feelings  and  his  outward  habit.  Again,, 
tlie  usually  temporary  latency  of  certain  constitutional  dis- 
orders, the  frequency  of  the  morbid  paroxysms  which  interrupt 
the  state  of  seeming  health,  necessarily  result  from  the  abnor- 
mal susceptibility  of  the  affected  person  ;  influences  which  leave 
no  trace  in  the  healthy  man— nay,  even  the  ordinary  vital  stim- 
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^li_occasionally  rising  to  the  position  of  actual  noxse  (causes 
of  disease). 

Moreover,  the  abnormal  state  of  a  disordered  constitution 
often  shows  itself  unmistakably  in  the  abnormal  symptoms  and 
course  of  intercurrent  maladies  of  whatever  kind,  maladies  that 
are  not  mere  local  outbreaks  of  the  general  disorder,  but  strictly 
(because  accidentally)  complications.  This  is  especially  man- 
ifest when  the  accessory  malady  is  in  itself  a  mild  one,  for 
more  violent  forms  of  every  kind  of  disease  come  to  resemble 
one  another  more  and  more  closely  in  proportion  to  their  vio- 
lence, and  hardly  allow  any  individual  differences  between  them 
to  be  discovered.  Now,  if  we  bear  in  mind  the  definition  of  a 
constitutional  disorder  given  above,  and  look  at  the  accessory 
complication  as  a  force  of  variable  (usually  considerable)  inten- 
sity which  disturbs  the  velocity  or  the  direction  of  the  move- 
ment of  matter  in  the  system — then  the  propositions  just  enume- 
rated will  appear  to  be  inevitable  consequences,  and  will  at  the 
:  same  time  furnish  an  adequate  mechanical  explanation. 

As  regards  the  properties  common  to  all  the  local  manifesta- 
tions of  constitutional  disease,  they  will  best  be  described  and 

•  illustrated  at  a  somewhat  later  stage.     LEEDS  <5cWE ST  RIDING 

Gene,-al  Pa^/^.^i.,f  ^•^^'"'"R'^'CAL  SOCIETY 

While  a  right  understanding  of  the  essential  nature  of  the 
.  general  disorders  of  nutrition  and  of  their  clinical  features  is 
I  mainly  based  on  a  recognition  of  their  constitutional  character, 
a  and  is  materially  simplified  thereby,  their  pathogeny,  on  the 
<:  other  hand,  may  be  derived  more  immediately  from  our  ideas 
concerning  nutrition.  If  a  disorder  of  nutrition,  looked  at 
broadly,  depends  upon  a  disturbance  of  the  mutual  relation 
I:  between  the  blood  and  tissues,  it  necessarily  follows  that  it  may 

•  originate  either  in  an  abnormal  state  of  the  blood,  or  of  the  tis- 
^  sues,  or  of  both  together.  Hence,  the  pathogeny  of  the  general 
I  disorders  of  nutrition  suggests  the  possibility  of  their  arising  in 
^  several  different  ways,  and  regards  any  one-sided  theory — e.  g.^ 

fliat  they  are  all  diseases  of  the  blood— as  d  priori  unjustifiable. 
'  True,  the  blood  is  one  of  the  factors  in  nutrition,  and  possibly 
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the  more  important  one,  but  we  must  beware  of  thinking  that  the 
tissues  of  the  body  play  a  purely  passive  part  in  relation  to  the 
blood.  Notwithstanding  the  humoralistic  views  which  have 
once  more— and  rightly— invaded  our  pathology  [especially  as  a 
result  of  recent  discoveries  in  the  domain  of  inflammation  (Cohn- 
heim^)],  no  one  will  venture  seriously  to  contest  the  activity  of 
the  tissue-elements — of  the  cells — in  processes  of  nutrition,  and 
their  capacity  for  drawing  nourishment  from  the  blood  (Vir- 
chow^).  Accordingly,  we  may  conclude  that  although  the  gen- 
eral disorders  of  nutrition  may  have  their  immediate  origin  in 
morbid  states  of  the  blood — in  some  disturbance  of  its  quantit}^ 
or  of  its  composition  {heterometry  or  dyscrasia) — it  does  not 
any  means  follow  that  they  must  always  arise  in  this  way. 

Indeed,  clinical  experience  and  anatomical  inquir3^  agree  in 
furnishing  support  to  this  view.  In  a  certain  proportion  of 
undoubtedly  constitutional  maladies  or  general  disorders  of 
nutrition,  a  heterometry  (alteration  in  quantitjO  or  dyscrasia 
(change  of  composition)  of  the  blood  may  be  proved  to  exist, 
and  to  be  the  cause  of  the  disturbance  in  the  patient' s  general 
health,  and  of  the  existing  local  morbid  symptoms.  In  other 
cases,  again,  whose  truly  constitutional  character  is  quite  as  cer- 
tain, we  nevertheless  fail  to  obtain  proof  of  heterometry  or  dj'-s- 
crasia  of  the  blood ;  and  unless  we  assume  the  possibility  of 
changes  of  so  refined  a  character  in  that  fluid  as  hitherto  to  have 
eluded  observation,  we  are  clearly  bound  to  attribute  such  cases 
to  an  abnormal  state  of  the  tissue-elements  or  cells  (as  consumers 
of  the  blood). 

But  this  view  does  not  rest  solely  on  the  negative  results  of 
our  examination  of  the  blood  ;  there  are  positive  grounds  for  it 
as  well.  Foremost  among  these  is  the  fact  that  in  the  cases  of 
constitutional  disease  of  which  we  are  now  speaking,  no  constant 
relation  can  be  made  out  between  the  normal  supply  of  blood  to 
individual  tissues,  and  the  frequency  with  which  structural  and 
functional  changes  occur  in  them.  So,  too,  the  local  changes 
are  not  always  associated  with,  or  ushered  in  b}^,  demonstrable 


1  Virchoio' s  K.vc\\\\.  XL.  1. 

9  Cellularpathologie.  4  Aufl.  1871.  p.  143. 
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disturbances  of  circulation  (liyperfemia  or  anaemia,  acceleration 
or  retardation  oH  the  blood-stream) ;  on  the  contrary,  they  are 
often  utterly  independent  of  the  circulation,  which  offers  no 
peculiarity  capable  of  explaining  the  localization  of  the  morbid 
process.  On  the  other  hand,  there  are  many  cases  in  which 
tlie  manifestations  of  a  constitutional  disorder  are  obviously 
localized  in  organs  or  tissues — not,  indeed,  distinguished  by 
any  peculiarity  of  vascularization,  but  by  their  exposed  posi- 
tion, which  renders  them  liable  to  injury.  These  facts,  taken 
together,  make  it  very  likely  that  the  constitutional  character  of 
many  diseases  is  determined  by  an  abnormal  state  of  the  tissue- 
elements  ;  that  there  exist  general  disorders  of  nutrition  whose 
primary  seat  is  not  in  the  blood,  but  in  all,  or,  at  any  rate,  in  a 
great  part  of  the  remaining  tissues. 

But  even  when  we  succeed  in  demonstrating  changes  in  the 
quantity  or  composition  of  the  blood,  this  is  not  enough  to 
prove  that  the  blood  really  is  the  starting-point  of  the  constitu- 
tional disorder.    For  since  the  blood,  besides  supplying  the 
tissues  with  pabulum,  also  receives  from  them  the  products  of 
cellular  metamorphosis,  it  is  always  possible  that,  owing  to  a 
morbid  state  of  all  or  the  majority  of  the  tissues,  a  secondary 
heterometry  or  dyscrasia  of  the  blood  may  be  induced.  The 
latter  would  then  be,  not  the  cause,  but  the  consequence,  of  an 
-  existing  constitutional  disorder ;  and  there  is  good  reason  to 
1  believe  that  it  really  is  so  in  some  instances  (e.  g.,  in  diabetes 
;  mellitus).   This  would  furnish  us  with  an  instance  of  the  second- 
.  ary  localization  of  general  disorders  of  nutrition  in  the  blood— 
t  contrasted,  in  respect  to  its  pathogeny,  both  with  the  more  usual 
1  form  of  secondary  localization  in  the  tissues,  and  with  that  of 
1  primary  localization  in  the  blood. 

Wholly  distinct  from  the  condition  just  described,  in  which 
i  a  morbid  state  of  the  blood  originates  in  a  previous  constitu- 
t  tional  disorder,  is  the  very  common  event  (to  be  considered  more 
t  fully  on  p.  268)  of  a  local  idiopathic  disease  of  some  organ, 
^  secondarily  affecting  the  blood,  and  through  it  the  constitution. 
?  My  reason  for  mentioning  it  here  is  merely  to  guard  against  any 
f  misinterpretation  of  my  previous  statements  ;  for  it  is  clear  that 
any  disorder  of  nutrition  arising  in  the  last-mentioned  way  must 
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belong  to  the  group  of  blood-diseases,  since  it  is  tJirough  the 
blood  that  the  primary  local  malady  induces  disturbance  in  the 
system  as  a  whole,  the  blood  itself  being  the  first  seat  of  the 
generalized  disorder. 

General  Etiology. 

Although,  as  I  have  already  pointed  out,  the  group  of  "  gen- 
eral disorders  of  nutrition"  owes  neither  its  name  nor  its  clinical 
raison  cVetre  to  etiological  considerations,  still  a  brief  inquiry 
into  the  causes  of  constitutional  disease  is  not  only  desirable, 
but  in  a  measure  indispensable  to  the  general  plan  of  the  present 
cyclopaedia.  It  will  serve  to  explain  why  only  a  few  constitu- 
tional disorders  are  dealt  with  in  the  following  chapters,  the 
great  majority  being  described  in  other  parts  of  the  work.  The 
following  observations  will  make  this  remark  more  clear. 

General  disorders  of  nutrition,  like  other  maladies,  are  due 
partly  to  external,  partly  to  internal,  causes.  The  latter  are 
chiefly,  though  not  exclusively,  predisposing  causes  ;  the  former, 
exciting  causes  ;  but  even  this  is  not  specially  characteristic  of 
constitutional  disease.  Finally,  the  law  of  reciprocity  holds 
good  here  as  elsewhere.  Briefl}^  stated,  it  is  this :  that  in  any 
individual  case,  the  predisposing  and  exciting  causes  stand  to 
each  other  in  an  inverse  arithmetical  ratio. 

Looking  more  narrowly  into  the  external  causes  of  con- 
stitutional disease,  we  find  certain  differences  peculiar  to  its 
individual  forms — differences  which  may  be  made  the  basis  of  a 
classification. 

For  many  constitutional  maladies  we  can  prove  that  the 
morbid  change  in  the  nutritive  processes  is  directly  due  to  infec- 
tion or  intoxication — to  the  introduction  of  a  specific  poison  into 
the  system,  or,  to  speak  more  accurately,  into  the  blood.  The 
constitutional  diseases  of  an  infective  and  toxic  character  which 
are  thus  produced  (any  further  subdivision  of  which  would  be 
out  of  place)  are — owing  to  the  pre-eminent  clinical  importance 
of  the  causal  factor— dealt  with  independently  in  another  part 
of  the  present  work,  where  they  are  associated  with  the  local 
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effects  of  poisonous  agents— the  local  infections  and  intoxica- 
tions. 

The  ensuing  chapters,  on  the  other  hand,  will  be  mainly 
devoted  to  those  constitutional  disorders,  of  which  it  may  cer- 
tainly, or  at  all  events  probably,  be  affirmed  that  they  are  not  of 
infective  or  toxic  origin.  The  term  "autogenetic  anomalies  of 
constitution,"  proposed  by  Wunderlich,'  is  not,  perhaps,  very 
happily  cliosen  ;  we  cannot  imagine  their  origin  to  be  really 
spontaneous  ;  but  the  term  may,  on  account  of  its  brevity,  and 
for  want  of  a  better  one,  be  allowed  to  stand.  It  should,  how- 
ever, be  clearly  understood  that  the  influence  of  specific  noxfe 
cannot  be  certainly  excluded  in  all  cases  of  so-called  autogenetic 
disorder  of  the  constitution ;  that,  on  the  contrary,  there  are 
some  such  disorders  whose  position  in  this  respect  is  doubtful. 
Finally,  it  must  be  added  that  many  infective  and  toxic  pro- 
cesses (d.  g.^  malarial  anemia,  the  universal  fatty  degeneration 
caused  by  phosphorus)  can  only  be  regarded  as  specific  from  an 
etiological,  but  not  from  an  anatomical  or  a  clinical  point  of 
view ;  for  the  same  anatomical  alterations  and  the  same  clinical 
symptoms  may  arise  in  other  ways  as  well.  It  will,  therefore, 
be  impossible  to  exclude  all  reference  to  infective  and  toxic  pro- 
cesses from  the  following  chapters  ;  for  the  two  classes  of  consti- 
tutional disease  must  inevitably  overlap  each  other  here  and 
there. 

In  the  main,  however,  this  separation  of  the  "autogenetic 
;  anomalies"  from  the  "infective  and  toxic  processes"  is  fully 
;  Justified,  not  merely  from  the  etiological,  but  also  from  the 
r  strictly  clinical  (symptomatic  and  anatomical)  point  of  view. 

The  next  question  is  to  ascertain  the  general  character  of  those 
t  external  causes  under  whose  influence  the  members  of  the  former 
i  group  are  usually  developed.  And  here  we  are  at  once  met  by 
I  the  difficulty  of  establishing  positive  criteria  for  noxfe,  whose 
I  main  feature  is  a  negative  one,  viz.,  the  absence  of  specif! cit}'. 
1  Even  apart  from  this,  it  is  a  troublesome  business  to  determine 
^  external  causes— chiefly  because  we  are  often  quite  in  the  dark 
V-  about  them — the  disorders  aj^pearing  to  arise  spontaneously  ; 


'  Handb.  d.  Spec.  Path.  u.  Therapie.  Bd.  IV.  (1856)  p.  518. 
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further,  because  even  those  external  noxae  which  we  are  able  to 
detect  are  often  merely  exciting,  not  efficient  causes. 

These  exciting  causes  are  usually  the  same  as  those  which 
provoke  local  idiopathic  maladies ;  among  them  are  wounds, 
mechanical,  thermic,  and  chemical  injuries.  Their  importance 
consists,  as  I  have  already  pointed  out,  only  in  their  enabling 
the  constitutional  disorder,  already  present  in  a  latent  form,  to 
show  itself.  They  are  wholly  incompetent  to  produce  it.  Far- 
ther, the  abnormal  element  in  the  operation  of  these  causes,  when 
the}^  act  on  a  constitution  already  disordered,  consists  in  the 
seeming  disproportion  usually  observed  between  cause  and 
effect ;  a  disproportion  sufficiently  explained  b}^  the  abnormal 
reaction  of  the  affected  subject  (p.  255).  Now,  It  is  plain  that 
an  acquaintance  with  such  exciting  causes  of  external  origin  will 
tell  us  little,  and  that  little  of  a  wholly  indirect  kind,  concerning 
the  true  etiology  of  a  constitutional  disease.  IN'evertheless,  the 
state  of  our  knowledge  about  a  certain  number  of  the  general 
disorders  of  nutrition  is  just  of  this  imperfect  kind.  Lasth^ 
there  are  some  forms  which  always,  or,  at  any  rate,  in  most 
cases,  originate  immediately  from  internal  causes,  and  with 
which  outward  influences  have  nothing,  or  hardly  anything,  to 
do. 

As  regards  other  forms,  again,  it  may  be  empiricall}^  shown 
that  the}^  really  are  produced  by  definite  external  noxje,  which 
may  thus  be  legitimately  viewed  as  true,  efficient  causes. 

And  here  we  observe  a  marked  contrast  to  the  etiolog}^  of 
infective  and  toxic  processes;  for  in  the  class  of  "autogenetic 
constitutional  disorders"  the  efficient  causes  are  not  so  much  the 
hurtful  properties  of  definite  poisons  as  some  deficiency,  some 
inappropriateness,  or  some  excess  of  the  normal  vital  stimuli 
(light,  air,  warmth,  food,  exercise,  etc.).  AYe  may  imagine  the 
disorder  to  arise  in  some  such  wa}'-  as  this :  the  vital  conditions 
by  which  the  movement  of  matter  in  the  organism  is  mainly 
determined  are  in  an  abnormal  state  ;  hence,  the  machinery  by 
which  the  latter  is  regulated  sooner  or  later  becomes  inadequate 
to  keep  the  current  of  the  vital  processes  in  its  normal  bed,  or  at 
its  normal  level,  and  an  abnormal  state  of  the  constitution  is 
sooner  or  later  developed  ;  this,  like  the  normal  state,  has  its 
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intrinsic  stability,  and  mixy  outlast  the  operation  of  the  external 
cause  to  which  it  was  originally  due.  Sliould  the  tendency  of 
the  external  noxa  happen  to  coincide  with  that  of  an  internal 
predisposition,  we  may  expect  the  constitutional  disturbance  to 
be  all  the  more  obstinate. 

In  the  course  of  the  foregoing  remarks,  I  have  repeatedly, 
though  indirectly,  been  obliged  to  allude  to  the  latter  or  internal 
set  of  causes.  And,  in  truth,  they  play  a  far  greater  part  in  the 
general  etiology  of  the  autogenetic  class  of  constitutional  disor- 
ders than,  e.  g.,  in  that  of  the  toxic  and  infective  maladies. 
Nay,  we  may  boldly  affirm  that  in  no  department  of  pathology 
does  the  influence  of  internal  causes  manifest  itself  so  clearly  as 
in  this.  It  is  quite  true  that  we  are  often  obliged  to  rest  satis- 
fied with  empirical  evidence  of  their  power  ;  to  make  up  for  this, 
however,  we  are  sometimes  able  to  look  deeper  into  the  connec- 
tion between  cause  and  effect,  and  even  to  formulate  that  con- 
nection in  general  terms. 

The  following  are  the  chief  internal  causes  which  influence 
the  development  of  the  general  disorders  of  nutrition. 

1.  Inlieritance. — Its  influence  is  often  unmistakable;  some- 
times, indeed,  so  prominent  as  to  throw  all  other  causes — par- 
ticularly those  of  an  external  kind — into  the  shade.  Other  forms 
of  constitutional  disease,  again,  show  no  tendency,  or  a  very 
slight  one,  to  be  transmitted  by  inheritance.  Although  w^e  can- 
not distinguish  those  constitutional  affections  which  are  heredi- 
tary fro7n  those  which  are  not  at  all,  or  but  slightly  hereditary, 
by  any  set  of  absolute  characters,  we  may  still  affirm,  with  some 
approach  to  accuracy,  that  those  constitutional  disorders  which 
are  frequently  or  usually  transmitted  are,  for  the  most  part,  very 
deeply  rooted  in  the  individual  constitution,  and  hence  not  to  be 
easily  eradicated,  while  the  non-hereditary  forms  more  com- 
monly occur  as  intercurrent  morbid  processes. 

Again,  the  connection  of  the  latter  with  external  noxje  is 
usually  a  far  more  decided  one  than  that  of  the  former  ;  indeed, 
external  noxse  are  usually  no  more  than  exciting  causes  (see  my 
previous  remarks  on  this  point).  When  a  constitutional  malady 
is  hereditary,  it  may  be  inherited  from  either  parent  indiscrimi- 
nately.   From  this  it  naturally  follows  that  when  both  parents 
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suffer  from  tlie  same  anomaly  of  constitution,  tlie  probability  of 
its  being  transmitted  to  their  offspring  becomes  almost  a  cer- 
tainty. In  tlie  more  numerous  class  of  cases,  where  one  parent 
alone  is  affected,  his  influence  may  occasionally  be  counteracted 
by  that  of  the  other  one.  This  will  explain  some  apparent 
exceptions  to  the  law  of  inheritance.  But  a  residue  of  inexpli- 
cable facts  is  still  left,  e.  g.^  a  whole  generation  being  passed 
over,  the  disease  reappearing  among  the  grandchildren.  It  is 
more  common  to  find  only  some  members  of  a  generation  vis- 
ibly affected,  while  others  are  spared.  This  may  sometimes 
be  explained,  when  the  constitutional  disorder  is  limited  to 
one  parent,  by  supposing  the  qualities  of  each  progenitor  to 
be  exclusively  transmitted  to  certain  members  of  their  joint 
offspring ;  and  w^hen  this  explanation  does  not  seem  available, 
w'e  may  take  other  internal  influences  into  account,  e.  g.,  differ- 
ence of  sex  between  the  children.  Lastly,  the  following  points 
are  of  especial  interest :  First,  the  parents  need  not  alwaj^s 
exhibit  visible  signs  of  their  constitutional  vice  at  the  moment  of 
conception  ;  a  general  disorder  of  nutrition  which  is  latent  in 
the  parents,  or  which  has  become  latent  in  them,  is  as  capable  of 
being  transmitted  as  one  that  is  apparent.  Second,  the  inherited 
vice  often  remains  latent  in  the  infant,  and  does  not  show  itself 
till  a  later  period — till  the  age  at  which  it  showed  itself  in  the 
parents.  Hence,  it  follows  that  age  as  well  as  sex  may  favor  or 
oppose  the  influence  of  heredity ;  that  it  is  more  correct  to 
speak  of  the  constitutional  vice  itself,  than  of  its  manifestation, 
as  being  subject  to  inheritance. 

Looked  at  in  this  light,  the  transmission  of  constitutional 
disease  appears  merely  as  a  particular  case  of  the  general  law  of 
inheritance,  which  amounts,  as  is  well  known,  to  this :  that  the 
most  essential  qualities  of  the  progenitor  are  represented  in  the 
j)rogeny,  in  so  far,  at  least,  as  they  are  not  counteracted  hy  other 
known  or  unknown  influences.  Apart  from  this  reservation, 
which  holds  good  in  the  domain  of  physiolog}^  as  well  as  in  that 
of  pathology,  the  children  represent  their  parents  ;  not,  however, 
as  stiff  copies  of  equally  rigid  protot3q3es,  but  as  variable  magni- 
tudes whose  variations  obey  the  same  t3^pe.  It  is  not  the  actual 
state  of  the  parents  at  the  moment  of  conception,  but  their 
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physical  life  in  its  entirety,  which  is  reproduced  from  siniihir 
beii'innings  Mn  their  olfspring ;  it  is  the  constitution — with  all 
the  natural  changes  which  it  undergoes  during  its  development 
and  its  decline — that  is  usually  transmitted  by  the  act  of  pro- 
creation. According]}^,  just  as  a  normal  constitution  is  trans- 
mitted, so  a  constitutional  vice  is  repeated  in  the  offspring, 
allowance  being  made  for  the  antagonism  of  other  influences ; 
and  it  is  characteristic  of  inheritance  in  general  that  its  effects 
are  often  delayed  in  their  manifestation — that  they  show  them- 
selves at  particular  periods  of  life. 

2.  Age. — The  influence  of  age  is  often,  as  I  have  just  pointed 
out,  a  mere  function  of  heredity''.  Sometimes,  however,  it  plays 
an  independent  part  in  causing  the  development  of  constitutional 
disease.  Even  granting  that  there  exist  autogenetic  disorders  of 
the  constitution  that  are  wholly  unconnected  with  any  particular 
time  of  life,  this  only  furnishes  a  fresh  illustration  of  the  fact 
that  those  disorders  possess  no  common  and  universal  etiological 
characteristic.  We  may  safely  assert  that  the  influence  of  age 
is  more  often  manifested  in  connection  with  that  of  inheritance 
than  indejDendently  ;  hence  it  is  that  the  other  features  of  those 
constitutional  maladies  which  are  associated  with  particular 
periods  of  life  correspond  to  those  which  have  already  been 
alluded  to  under  the  head  of  hereditary  transmission.  Now,  in 
those  cases  where  age  exerts  a  distinct  influence,  its  influence  is 
not  always  equally  intense ;  neither  does  it  always  reach  its 
maximum  at  the  same  time  of  life.  Certain  forms  of  disease  are 
almost  exclusively  conflned  to  particular  epochs ;  others,  again, 
disobey  this  rule  more  often  than  they  obey  it.  Many  are  pre- 
eminently frequent  in  childhood  and  youth;  others  during 
maturity  or  advanced  life.  Finally,  the  same  disorder  may  pre- 
sent several  maxima  of  frequency,  recurring  in  the  same  person 
at  stated  intervals  ;  or,  at  any  rate,  if  we  represent  its  frequency 
grapliically,  the  curve  will  show  several  abrupt  elevations. 

We  may  take  a  broader  view  of  the  facts  if  we  adhere  strictly 
to  our  former  definition  of  a  constitutional  disorder  as  an  abnor- 
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mality  in  the  course  of  the  vital  processes,  and  bear  in  mind  the 
physiological  diversities  exhibited  by  normal  constitutions  at 
different  periods  of  life.  The  predisposing  inliuence  of  age  may 
tlien  be  anticipated  d 'priori — at  least,  in  many  cases— by  a  sim- 
ple act  of  comparison.  Suppose,  for  example,  that  an  indi- 
vidual has  been  affected  from  an  early  age  by  some  vice  of  con- 
stitution— e.  g.^  that  he  has  inherited  it ;  suppose,  further,  that 
this  vice  remains  latent  for  a  certain  interval.  We  may  antici- 
pate, on  mechanical  grounds,  that  it  will  break  Out  Avhen  the 
deviation  from  the  normal  course  of  the  vital  processes,  as 
regards  the  mass  of  matter  moved,  the  rapidity  or  direction  of 
its  movement,  happens  to  fall  in  with  similar  changes  normally 
developed  in  the  constitution  at  a  particular  time  of  life,  for  it  is 
then  that  the  a.verage  of  health  maybe  overstepped  most  readil}^ 
But  age  does  not  always  operate,  as  in  the  case  just  mentioned, 
merely  as  an  exciting  cause  ;  on  the  contrary,  it  is  clear  that 
those  constitutional  diversities  which  are  proper  to  particular 
epochs  may  themselves  be  exaggerated  by  other  exciting  causes, 
till  they  amount  to  positive  disease.  The  relations  empirically 
ascertained  to  exist  between  particular  epochs  of  life  and  defi- 
nite disorders  of  the  constitution  may  thus  admit  occasionally  of 
a  mechanical  explanation  ;  but,  to  render  this  i^ossible,  the  inti- 
mate nature  of  the  constitutional  disorder  must  itself  be  a  known 
quantity,  comparable  with  the  normal  standard  of  the  vital  j3ro- 
cesses.  Without  this,  no  mechanical  explanation  is  possible. 
We  are  then  thrown  back  on  our  experience  for  help  in  investi- 
gating the  intimate  nature  of  many  affections  whose  origin  is 
more  obscure. 

3.  Sex. — The  relation  of  sex  to  the  etiology  of  the  general 
disorders  of  nutrition  is  as  manifold  as  that  of  age.  The  devel- 
opment of  many  constitutional  disorders  is  powerfully  influenced 
by  sex  ;  others,  again,  are  altogether  or  mainly  independent  of 
it.  The  influence  of  sex  often  coincides  with  that  of  inheritance, 
or  with  that  of  age,  or  with  both  together.  Sometimes  it  is  alto- 
gether independent  of  them.  Where  its  operation  can  be  traced, 
it  may  be  limited  to  one  sex  only.  It  is  an  interesting  fact, 
moreover,  that  sexual  predisposition  frequently,  though  not 
invariably,  manifests  itself  with  greater  force  after  puberty. 
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The  precise  nature  of  its  iiitliionce  is  often  inexplicable  ;  some- 
times, however,  it  is  analogous  to  that  of  age— the  physiological 
diversities  of  constitution  in  the  two  sexes,  like  those  of  different 
periods  of  life,  now  helping,  now  hindering  existing  tendencies 
to  disease,  besides  involving  an  unequal  susceptibility  to  other 
noxa3. 

4.  Physiological  const  it  lol  ion.— Those  constitutional  differ- 
ences compatible  with  health,  which  exist  between  persons  of 
the  same  age  and  sex,  are  partly  the  expression  of  inherited 
peculiarities,  and  partly  developed  in  the  individual  subse- 
quently to  conception — during  intra-uterine  and  extra-uterine 
life— by  the  various  influences  of  his  environment.  Accordingly, 
the  influence  of  physiological  constitution  on  the  origin  and 
development  of  general  disorders  of  nutrition  does  not  simply 
coincide  with  that  of  heredity,  but  is,  to  a  very  considerable 
extent,  independent  of  it.  It  may  exert  a  very  striking  influ- 
ence on  many  forms  of  disease,  and  the  nature  of  its  operation  is 
singularly  clear,  for  certain  physiological  conditions  of  the 
organism,  by  an  imperceptible  augmentation  of  their  peculiar 
features,  may  easily  exceed  the  somewhat  arbitrary  limits  of 
health,  and,  under  accidental  influences  of  a  very  trifling  kind, 
assume  an  actually  morbid  character.  Hence,  we  find  the  vari- 
ous physiological  types  of  constitution  running  into  disturbances 
of  somatic  nutrition  which  only  differ  from  them  in  degree. 
Sometimes,  again,  though  we  may  have  empirical  evidence  of 
predisposition,  the  resulting  disorder  of  nutrition  is  seen  to 
dilfer  from  the  type  of  individual  constitution,  both  in  quantity 
and  direction,  to  so  great  an  extent  that  we  find  it  impossible  to 
trace  their  causal  relationship  with  any  clearness. 

0.  Errors  of  development  and  pathological  processes. — In 
an  extraordinarily  large  proportion  of  cases,  general  disorders  of 
nutrition  arise  in  persons  who  are  already  excluded  from  the 
category  of  perfect  health  by  local  errors  of  development  or  local 
morbid  processes.  That  most  abnormal  states  should  be  liable 
to— nay,  to  speak  strictly,  should  inevitably — pass  into  constitu- 
tional disease,  is  not  in  any  way  surprising.  For  the  organs  of 
which  the  body  is  built  up  are  not  entirely  independent  as 
regards  their  functions  and  nutrition  ;  they  are  welded  together 
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into  a  single  organism  partly  by  tlieir  anatomical  relations, 
partly  by  the  mediation  of  the  blood  and  nervous  system ;  and 
this  involves  the  mutual  interdependence  of  the  whole  and  its 
several  parts.  A  disturbance  of  the  physiological  machinery  in 
any  one  place  or  organ,  whether  it  be  due  to  an  error  of  develop- 
ment or  to  disease,  must  necessarily  affect  all  the  nutritive  pro- 
cesses and  functions  of  the  organism,  and  modify  its  constitution. 
For  instance,  tlie  "general  malaise''^  associated  with  local  mala- 
dies— whose  gravity  and  intensity  are  mainly  due  to  the  dignity 
of  the  affected  part,  to  the  extent,  severity,  and  duration  of  the 
affection — forms  an  integral  part  of  the  disease  itself,  though  it 
is  often  unduly  neglected  in  the  ordinary  systematic  description 
of  morbid  processes  (cf.  my  introductory  remarks),  at  least  if  we 
compare  the  attention  it  receives  with  that  bestowed  upon  the 
cause,  situation,  and  nature  of  the  local  lesion.  Hence,  it  is  by 
no  means  superfluous  that  I  should  liere  insist  on  tins  constitu- 
tional element  in  all  diseases,  not  merely  for  the  sake  of  scientific 
completeness,  but  for  other  reasons  of  a  practical  kind  also. 
For,  in  the  first  place,  the  constitutional  disorder,  which  is 
secondary  to  the  local  process — in  other  words,  the  objective 
disturbance  of  the  individual's  state — often  excites  the  special 
notice  of  the  physician  even  during  the  progress  of  the  local 
malady,  for  it  often  determines  the  amount  of  danger  to  life,  and 
is  a  principal  object  of  therapeutic  interference  ( Wunderlich 
Moreover,  the  constitutional  state  often  outlasts  the  local  process 
of  which  it  becomes  an  independent  sequela,  claiming  as  such  not 
merely  to  be  named  and  classified,  but,  above  all,  to  be  observed 
and  treated.  This  survival  of  the  constitutional  disturbance 
after  its  local  cause  has  ceased  to  operate  ma 3^,  under  favorable 
circumstances,  persist  throughout  the  whole  of  the  patient's 
after-life.  It  is  plain  that  its  disappearance — after  its  local  cause 
has  been  removed — must  chiefly  depend  on  the  degree  in  which 
the  constitution  has  been  altered,  and  the  self-adjusting  power 
of  the  organism.  Hence,  cases  may  occur  in  which,  owing  to  the 
intensity  of  the  former  and  the  inadequacy  of  the  latter,  a  com- 
plete removal  of  the  general  disorder  of  nutrition  is  impossible. 
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In  this  way  an  alteration,  primarily  local,  may  give  rise  to  subse- 
quent constitutional  mischief  of  a  lasting  kind. 

Disorders  affecting  the  organism  in  its  entirety,  when  already 
present,  may  likewise  predispose  the  constitution  to  ulterior 
changes,  which  nuiy  then  be  brought  on  by  relatively  trivial 
exciting  causes.  Such  constitutional  disorders  occur  either  as 
complications  of  the  primary  malady,  or  as  sequelae  that  outlast 
it ;  in  either  case  they  have  a  claim  on  our  attention. 

Those  anomalies  of  nutrition  which  are  secondary  to  local  or 
general  diseases  often  exhibit  a  special  and  distinctive  character. 
This  is  often,  so  to  speak,  of  a  local  kind,  derived  from  the 
association  of  the  primary  disease  with  some  particular  organ. 
I  allude  more  especially  to  a  variety  of  morphological  and 
chemical  di&orders  of  the  blood,  or  ''dyscrasiae"  which,  as  e.  g. 
the  various  forms  of  leukaemia,  icterus,  uraemia,  etc.,  are  etio- 
logically  connected  with  localized  diseases  (of  the  spleen,  the 
lymphatic  glands,  the  liver,  the  kidneys,  etc.).  For  obvious 
practical  reasons,  such  general  disorders  of  nutrition  are  best 
described  in  connection  with  the  local  causes  from  which  they 
arise;  and  this  rule  has  not  been  departed  from  in  the  present 
Cyclopaedia.  By  eliminating  this  group,  as  well  as  that  which 
comprises  constitutional  disorders  of  infective  or  toxic  origin,  the 
number  of  those  left  is  but  a  fraction  of  the  whole.  The  residue 
includes,  in  the  first  place,  only  those  autogenetic  disorders  of 
nutrition  which  are  idiopathic,  6?.,  which  do  not  spring  as 
symptoms  from  a  local  root ;  further,  those  whose  symptomatic 
character  has  not  as  yet  been  universally  acknowledged  ;  lastly, 
a  few  constitutional  disorders  of  an  undoubtedly  symptomatic 
kind.  The  last-mentioned  class  includes  certain  affections  which 
are  wholly  devoid  of  local  character,  and  which,  owing  to  their 
protean  etiology,  have  not  found  a  suitable  place  in  any  of  the 
previous  volumes  of  the  Cyclopaedia.  For  instance,  I  have 
assigned  a  special  chapter  to  anaemia  —  a  condition  of  great 
practical  importance — though  it  is  usually  symptomatic ;  this 
enables  its  etiology  and  special  symptomatology  to  be  treated  as 
fully  as  the  limits  of  the  present  work  will  allow. 

6.  PsycJiical  injluences. — Among  the  internal  causes  of  gen- 
eral disorders  of  nutrition  we  must  include  influences  propagated 
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from  the  central  nervous  system,  especially  the  brain,  and  arising 
from  some  abnormal  state  of  that  organ.  Depressing  emotions 
more  particularly,  either  alone  or  in  conjunction  with  other 
nox{B,  exert  a  decided  influence  on  the  development  of  many 
constitutional  disorders.  Little  as  we  have  hitherto  been  able 
to  make  out  concerning  the  precise  way  in  which  tlie  molecular 
changes  in  the  brain  matter  associated  with  psychical  processes 
may  interfere  with  the  general  nutrition  of  the  body,  still  the 
possibility  of  this  influence  has  been  conclusively  established  by 
clinical  experience.  On  anatomical  grounds  we  may  conclude 
that  the  centrifugal  nerve-fibres  which  set  out  from  the  brain, 
and  in  a  minor  degree  perhaps  the  venous  blood  and  Ijanph 
returning  from  the  interior  of  the  skull,  are,  in  all  likelihood, 
the  means  by  which  psychical  disturbances  may  ultimately  be 
propagated  to  the  constitution  and  outward  habit,  and  thus  give 
rise  to  disorders  of  nutrition. 

Anatomical  Alterations. 

From  the  definition  of  the  constitutional  class  of  diseases 
which  I  have  already  given,  it  is  abundantly  plain  that  they  are 
not  distinguished  by  any  peculiarity,  either  of  situation  or  of 
kind,  in  the  histological  changes  associated  with  them.  On  the 
contrary,  the  more  general  features  of  the  latter  are  only  such  as 
show  them  to  be  local  emanations  of  a  permanent  constitutional 
process.  But  in  this  respect  there  are  wide  differences  between 
the  individual  members  of  the  group  ;  the  following  points,  how- 
ever, possess  a  more  general,  though  by  no  means  a  universal 
significance. 

1.  Alterations  in  the  quantity  {heterometry)  or  in  the  com- 
position {dyscrasia)  of  the  blood,  the  latter  being  partly  mor- 
phological, partly  chemical.  They  exist  in  many,  though  not 
in  all  forms  of  constitutional  disease.  These  alterations  are 
indicative,  now  of  a  primary,  now  of  a  secondary  localization 
of  the  disorder  in  the  blood,  and  furnish,  whenever  they  are  at 
all  marked,  conclusive  proof  of  some  general  disturbance  of 
nutrition. 

2.  Alterations  of  the  entire  habit.    These  may  coexist  with 
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the  foregoing,  or  be  independent  of  tliem.  Tliey  are  present,  as 
a  rule,  whenever  a  general  disoixler  of  nutrition  is  at  all  severe  ; 
when  it  is  less  severe,  they  ma}^  be  altogether  absent.  When 
present,  tliey  furnish  proof  of  constitutional  disorder  no  less  con- 
clusive than  that  afforded  by  mai'ked  changes  in  the  blood ;  nay, 
they  form  the  anatomical  groundwork  of  constitutional  disease 
even  more  immediately  than  do  the  changes  in  the  blood.  I 
may  add  that  individual  forms  of  constitutional  disorder  betray 
their  presence  by  specific  alterations  of  the  habit,  which  thus 
become  pathognomonic  and  serve  to  help  our  diagnosis. 

3.  Local  foci  of  disease  are  frequent,  though  not  invariable 
anatomical  symptoms  of  constitutional  processes  ;  sometimes, 
indeed,  they  give  us  the  first  hint  of  the  existence  of  the  latter 
{see  Introduction).  The  individual  focus  does  not  necessarily 
exhibit  a  specific  character  ;  hence,  it  rarely  suffices,  of  itself,  to 
prove  the  existence  of  constitutional  disease.  In  most  cases,  the 
local  products,  taken  separately,  are  destitute  of  histological 
peculiarity ;  hence,  no  constitutional  disorder  can  be  stated  to 
exist  on  the  testimony  of  a  single  focus  of  local  change.  On  the 
other  hand,  we  may  legitimately  infer  its  existence  as  the  cause 
of  local  and  demonstrable  changes  whenever  we  find  multiple 
foci  developed  either  simultaneously  or  successively  (embolism 
having  been  excluded) ;  also,  Avhenever  the  local  tissue-changes 
are  collectively  characterized,  in  a  greater  or  less  degree,  by 
homology  of  position  (Jiomoiotopy),  or  homology  of  kind  {liomoio- 
tropy).  Putting  this  into  other  words,  we  may  affirm  that,  1st, 
in  many  general  disorders  of  nutrition,  homologous  tissues  are 
chosen  for  the  localization  of  the  morbid  process  ;  2d,  that  in 
others,  the  most  unlike  tissues  are  involved  in  the  same  anatomi- 
cal change.  All  the  features  which  we  have  enumerated  as  char- 
acteristic of  the  local  foci  in  general  disorders  of  nutrition  may 
easily  be  deduced  from  our  previous  knowledge  of  the  essential 
nature  of  those  disorders.  The  multiplicity  of  foci,  more  espe- 
cially, is  only  a  further  illustration  of  an  essential  tendency  of 
all  constitutional  disease ;  viz.  :  abnormal  susceptibility  of  the 
tissues  to  physiological  and  pathological  stimuli,  and  a  resulting 
predisposition  to  structural  disorders  in  general.  The  two  other 
peculiarities,  viz.  :  homology  of  situation  and  homology  of  kind, 
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jointly  indicate  that  the  equilibrium  of  the  vital  processes  in 
constitutions  affected  by  disease,  is  rendered  unstable  in  certain 
definite  directions.  This  accounts,  not  merely  for  the  exalted 
liability  of  the  tissues  to  structural  change  generally,  but  also 
for  the  fact  that  this  liability  i's  more  marked  in  certain  direc- 
tions than  in  others.  Moreover,  homology  of  situation  indicates 
that  in  certain  cases  a  particular  tissue  is  specially  susceptible 
to  all  noxse  of  whatever  order.  Homology  of  kind  implies  that 
in  certain  other  cases  all  the  tissues  of  the  body,  more  or  less, 
are  abnormally  susceptible  to  some  exciting  cause  that  operates 
in  a  definite  direction. 

This  brings  our  detailed  examination  of  the  general  properties 
of  the  local  foci  of  constitutional  disease  to  a  close.  It  serves  to 
complete,  from  the  anatomical  side,  the  rough  general  outline 
sketched  in  our  introductory  chapter,  for  it  adds  a  set  of  more 
special  characters  to  those  more  general  ones  which  were  there 
enumerated. 


Functional  Disturbances. 

In  addition  to  the  anatomical  alterations  presented  by  the 
general  disorders  of  nutrition,  either  on  post-mortem  examina- 
tion or  during  life,  they  exhibit  certain  functional  disturbances 
that  are  often  clinically  characteristic.  These  disturbances  are 
often  manifest  when  none  of  the  coarser  changes  in  the  nutritive 
processes  can  be  detected  either  in  the  general  habit  or  by  exami- 
nation of  individual  organs.  Here  again,  the  reader  must  bear 
in  mind  that  it  is  not  by  localizing  a  functional  disturbance 
in  a  particular  organ,  nor  by  determining  the  nature  of  the 
local  vice  of  function,  that  we  can  best  grasp  its  constitutional 
character ;  but  by  looking  at  it  from  certain  other  points  of  view, 
which  are,  for  tlie  most  part,  analogous  to  those  enumerated 
above  under  the  head  of  anatomical  alterations.  The  following 
are  the  chief  points  that  require  to  be  noticed  in  this  place  : 

1.  Alterations  in  the  subjective  sense  of  health. — These  are 
often,  though  not  always  present.  They  may  generally  be  said 
to  develop  themselves  in  proportion  to  the  degree  in  which 
nutrition  is  disturbed.    They  must  be  ascribed  to  the  reaction 
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>exercisecl  by  the  altered  function  of  all  parts  of  the  organism, 
tlirough  the  medium  of  the  centripetal  nerves  and  of  tlie  arterial 
blood,  altered  both  in  quantity  and  composition,  upon  the  per- 
cipient centres  of  the  brain.  As  all  the  functions  are  implicated 
alike,  the  general  feeling  of  ill-health  does  not  admit  of  being 
deiinitely  localized.  Its  intensity  depends  partly  on  the  average 
intensity  of  the  local  disorders  of  function,  partly  on  the  excita- 
bility of  the  conducting  and  percipient  nervous  organs,  partly 
•on  the  degree  in  which  the  blood  may  be  altered ;  but  it  is  still 
I  in  need  of  more  thorough  analysis. 

2.  Alterations  in  the  chemical  processes  going  on  in  the 
hodij  (both  as  regards  their  collective  magnitude  and  the  prin- 
cipal direction  of  chemical  activity). — In  many  forms  of  consti- 
tutional disease  these  alterations  manifest  themselves  by  con- 

rstant  symptoms,  giving  rise  partly  to  anatomical  changes  of  the 
habit,  partly  to  changes  in  the  objective  energies  of  the  organism. 
They  may  sometimes  be  more  directly  inferred  from  the  altered 

: quantity  and  quality  of  the  excretions.  Sometimes,  however, 
notwithstanding  the  presence  of  a  well-marked  constitutional 

:  disorder,  we  find  no  material  quantitative  change  in  the  sum 
total  of  the  chemical  processes,  and  no  appreciable  deviation 
from  the  healthy  standard  in  the  quality  of  their  final  products, 

^We  must  then  recollect  that  our  methods  of  investigation  can 

'  only  furnish  data  concerning  the  in-take  and  out-put,  and  fail 
altogether  to  inform  us  of  the  intermediate  changes  that  take 
place  in  the  system  ;  so  that  marked  deviations  from  the  normal 
standard  may  occur  in  this  respect  without  betraying  their 

^  existence  to  us. 

3.  Alterations  in  the  function  of  indimdual  organs. — These 
•are  a  necessary  consequence  of  the  structural  localization  of 

disease.  In  their  mutual  relations  of  coexistence  or  succession, 
sm  their  topographical  grouping  and  peculiarity  of  form,  they 
habitually  exhibit  features  which  may  be  deduced  d  priori  from 
the  multiple  character  of  the  local  foci  and  their  homologies  of 
situation  and  kind  {mde  supra).  Again,  it  is  clear  that  tlie 
'local  disturbances  of  function  occurring  during  the  course  of 
constitutional  disease,  as  a  result  of  anatomical  localization, 
mast  react  in  their  turn  on  the  general  health  when  they  attain  a 
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certain  intensity,  and  that  this  reaction  may  sometimes  be  so 
violent  as  wholly  to  modify  the  usual  symptoms  of  the  disease 
for  a  time. 

General  Remarlcs  on  Diagnosis. 

The  diagnosis  of  general  disorders  of  nutrition  is  difficult  or 
imj^ossible  when,  for  reasons  already  given,  the  constitutional 
malady  is  for  the  time  being  latent,  or  when  its  existence  is 
betrayed,  in  the  absence  of  constant  clinical  symptoms,  only  by 
isolated  local  outbreaks  devoid  of  any  specific  character.  In 
cases  of  this  sort,  careful  inquiry  into  the  patient's  history,  with 
especial  reference  to  hereditary  tendencies,  previous  mode  of 
life,  and  previous  symptoms  of  constitutional  mischief,  witli 
simultaneous  reference  to  his  age,  sex,  and  constitution,  will 
sometimes  furnish  us  with  a  clue.  Our  suspicions  are  likely  to 
be  aroused  when  some  intercurrent  malady  of  an  ordinary  kind, 
developed  without  apparent  cause  in  a  seemingly  healthy  person, 
runs  its  course  with  constitutional  symptoms  of  an  unusual 
kind,  or  terminates  in  some  unusual  way ;  for  the  contrast 
between  the  apparent  healthiness  of  the  affected  person  and  the 
abnormal  course  of  his  disorder  entitles  us,  on  the  principles 
laid  down  above,  to  suspect  the  existence  of  some  hidden  vice  of 
constitution.  This  suspicion  is  strengthened  when  we  find  local 
foci  of  disease,  whose  anatomical  characters  are  related  to  one 
another  by  homology  of  situation  or  of  kind  {see  p.  271),  devel- 
oping themselves  at  short  intervals,  or  simultaneously,  at  differ- 
ent points,  in  a  person  whose  previous  health  appears  to  have 
been  good.  It  becomes  a  certaint}^  when  such  alterations  occur 
with  seeming  spontaneity,  unprovoked  by  the  usual  causes  of 
idiopathic  local  disease.  Finally,  the  surest  proof  of  constitu- 
tional disease,  or  of  a  general  disorder  of  nutrition,  is  furnished 
by  alterations  in  the  general  habit  ( often  so  characteristic  of 
particular  forms  of  disease),  associated  with  persistent  disturb- 
ance of  the  subjective  sense  of  health  and  of  the  objective  ener- 
gies. Add  the  occasional  discovery  of  alterations  in  the  blood, 
the  principal  factor  in  nutrition  ;  add  also  quantitative  or  quali- 
tative variations  in  the  composition  of  the  excreta  (especially  of 
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the  urine)  greater  than  those  in  health,  and  indicating  changes 
in  the  force  and  direction  of  the  molecnlar  movement  in  the 
system.  From  all  this  it  follows  that  the  diagnosis  of  the  gen- 
;eral  disorders  of  nutrition,  when  they  are  not  latent  or  rudi- 
mentary, is  not  usually  beset  by  any  insurmountable  difficulties, 
and  that  the  constitutional  character  of  those  affections,  notwith- 
standing individual  diversities,  may  always  be  ascertained  by 
reference  to  the  princii)le3  I  have  repeatedly  enumerated,  under 
which  all  exceptional  instances  can  easily  be  disposed  of 


Course,  Issues,  and  Prognosis. 

AVhile  the  majority  of  infective  and  toxic  diseases,  in  con- 
formity with  the  mode  of  action  of  their  specific  causes,  are 
distinguished  by  the  relative  suddenness  of  their  onset  and  the 

;  rapidity  of  their  course,  the  autogenetic  disorders  of  nutrition 

r  begin  insidiously,  while  their  farther  progress  is,  as  a  rule, 

:  chronic.  To  this  rule  there  are,  of  course,  exceptions,  just  as 
there  are  exceptions  to  the  rule  among  the  infective  and  toxic 

1  processes;  but  the  protracted  course  of  most  autogenetic  con- 
stitutional affections,  like  the  contrary  behavior  of  the  class  I 
have  contrasted  with  them,  is  determined  by  the  nature  of  their 

^  external  and  internal  causes  ;  for  those  outward  noxse,  enumer- 
ated above  as  deficiency,  unsuitable  composition,  or  one-sided 

^ excess  of  the  normal  vital  stimuli  (air,  light,  food,  etc.),  usually 
require  time  to  overcome  the  physiological  resistance  offered  by 
the  regulating  functions  of  the  organism,  before  they  can  modify 

I  the  constitution  in  the  direction  of  disease.  So,  too,  the  dis- 
order,  once  established,  is  commonly  very  slow  to  yield,  and 

ucan  only  be  got  rid  of  by  very  slow  degrees.  But,  as  I  have 
already  pointed  out,  those  autogenetic  constitutional  disorders 

f  which  are  chiefly  due  to  external  causes  are  relatively  more 
acute  than  those  induced  by  causes  of  an  internal  kind.  Among 
the  latter,  those  that  are  hereditary  and  those  that  are  rooted 
m  anomalies  of  development  are  eminently  chronic — often  coeval 

•'With  life  itself ;  they  may,  indeed,  remain  dormant  for  a  time, 
but  show  a  marked  tendency  to  recur. 

Besides  differences  in  their  duration,  the  processes  we  are 
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about  to  examine  in  detail  present  marked  differences  in  their 
course.  Many  constitutional  diseases  are  paroxysmal,  i.  e.,  tliey 
present  themselves  in  a  succession  of  local  outbreaks,  separated 
from  one  another  by  intervals  of  absolute  latency  or  apparent 
health.  Others,  again,  run  a  continuous  course,  usually  varied 
by  exacerbations  due  to  the  localization  of  the  morbid  process. 
In  either  grouj)  the  course  of  the  disease  as  a  whole  may  be 
progressive,  or  stationary,  or  marked  by  a  tendency  to  sponta- 
neous involution.  To  which  of  these  three  types  any  constitu- 
tional disorder  will  usually  conform,  depends,  in  the  first  place, 
upon  its  causes,  Avhether  internal  or  external.  When  these 
causes  are  in  permanent  operation  the  disease  is  usually  pro- 
gressive ;  but  their  removal  is  not  necessarily  followed  by  its 
spontaneous  involution.  For  should  the  disturbance  in  the 
totality  of  the  vital  processes,  once  set  up,  have  reached  a  cer- 
tain degree  of  intensity,  it  cannot  be  allayed  by  the  regulating 
energy  of  the  organic  functions  more  j)t^i'fectly  than  the  sj)on- 
taneous  power  of  self -adjustment  will  permit  ;  so  that  if  com- 
plete recovery  be  attainable  at  all,  it  can  only  be  attained  with 
the  help  of  art.  Our  art  may,  under  favorable  conditions,  bring 
the  system  back  to  health,  both  by  annihilating  the  causes  of 
disease  and  by  aiding  the  processes  of  self-adjustment.  But, 
even  when  it  cannot  achieve  so  favorable  a  result  as  this,  it  may 
still  arrest  the  further  progress  of  the  constitutional  malady. 
There  still  remains,  however,  a  certain  proportion  of  cases, 
unfortunately  too  numerous,  for  which  we  cannot  even  suggest, 
much  less  apply,  any  sufficient  remedy. 

It  is  abundantly  plain  that  a  general  disorder  of  nutrition 
may  issue  in  perfect  recovery  ;  and  I  have  pointed  out  a  way  in 
which  such  an  issue  can  be  brought  about.  I  have  also  shown 
why,  under  other  conditions,  the  disorder  may  terminate  in 
imperfect  recovery,  or  even  in  death. 

In  many  severe  forms  of  progressive  constitutional  disease, 
death  is  immediately  due  to  an  exaltation  of  the  general  symp- 
toms, the  persistent  and  progressive  disturbance  in  the  function 
of  all  the  organs,  and  in  the  chemical  changes  going  on  in  the : 
body,  attaining  an  intensity  which  is  incompatible  with  life.  In 
other  cases  again,  the  fatal  issue  is  brought  about  by  individual 
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I  localizations  of  the  general  process.  They  may  cause  death  at 
r,  a  relatively  earl 3^  period,  partly  by  implicating  organs  essential 
[  to  life, — by  malignity  of  position, — partly  by  malignity  of  kind. 
[.Lastly,  the  patient  may  succumb  to  some  intercurrent  disease, 
which,  though  not  genetically  connected  with  the  existing  con- 
^  stitational  affection,  acquires  an  unusual  degree  of  malignity  by 

•  coinciding  with  it.  For  the  irregular  course  of  intercurrent 
I  disorders  in  those  who  labor  under  some  vice  of  constitution 
.  (of.  p.  257)  very  often  consists  in  an  abnormal  malignity,  whose 

•  causes  are  sufficiently  plain  from  what  I  have  already  stated. 

'No  general  rules  can  be  laid  down  concerning  the  j)fognosis 
of  general  disorders  of  nutrition.  Looked  at  broadly,  it  may  be 
;:  favorable  or  unfavorable  ;  and  if  unfavorable,  it  may  be  so  either 
1  as  regards  complete  recovery  or  as  regards  life.  The  following 
:  general  principles  may  be  regarded  as  established. 

All  cases  in  which  the  external  or  internal  morbific  causes 
.  admit  of  being  removed  offer  a  favorable  prospect,  both  as 

•  regards  life  and  as  regards  recovery,  when  they  are  still  in  an 
early  stage.    The  sooner  the  causes  are  removed,  whether  spon- 

:  taneously  or  by  our  art, — the  greater  the  self-adjusting  powers  of 
tlie  individual  organism — the  more  assured  and  speedy  will  be 
the  cure  of  the  constitutional  disorder.    The  cure  may  often  be 

:  hastened  by  treatment  calculated  to  assist  the  natural  process  of 

-  repair. 

The  prognosis,  as  regards  complete  recovery,  is  less  hopeful 
in  all  advanced  cases  of  constitutional  disease,  even  when  their 
causes  admit  of  being  removed.     The  outlook  is  still  more 

:  gloomy  when — be  the  disorder  old  or  recent — its  causes  can  only 
be  combated  in  their  results  and  not  wholly  suppressed.    This  ia 

i  more  often  the  case  with  the  internal  than  with  the  external 

■  causes  of  general  disorders  of  nutrition,  especially  with  heredity, 
^  sex,  and  local  anomalies  of  development;  while,  on  the  other 

■  hand,  the  predisposing  influence  of  age  may  naturally  be  over- 
come by  time.  Finally,  there  is  small  chance  of  complete  recov- 
ery when,  owing  to  unfavorable  circumstances,  the  needful  thera- 
peutic measures  do  not  admit  of  being  adequately  carried  out,  or 

'  when  the  natural  power  of  self-adjustment  is  weak  and  hesitat- 
ing.  This  is  especially  true  of  those  cases  in  which  constitu- 
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tional  disease  is  developed  at  an  advanced  period  of  life,  when 
tlie  sluggish  course  of  the  vital  processes  is  often  an  insuperable 
obstacle  to  the  spontaneous  cure  of  even  trilling  disorders  of 
nutrition. 

Lastly,  as  regards  danger  to  life,  the  jjrognosis  is  bad  in  all 
very  advanced  forms  of  constitutional  disease,  more  especially 
when  we  are  unable  either  to  remedy  the  causes  of  the  mischief 
or  to  compensate  for  their  operation  by  our  remedies.    In  such 
cases  the  fatal  issue  is  usually  not  far  off,  and  results  simply 
from  the  constitutional  malady  itself.    The  ultimate  j)rognosis 
is  equally  bad  in  those  less  advanced  cases  where  the  indicatio 
causalis  et  morhi  cannot  be  fulfilled,  and  whose  course  is  a  pro- 
gressive one,  though  the  risk  of  death  may  be  a  more  remote  one. 
All  additional  element  of  extreme  gravity  is  often  superadded  in 
the  possibility  of  localization,  when  the  local  changes  are  malig- 
nant either  in  situation  or  in  kind  ;  where  this  possibility  exists, 
it  should  be  allowed  its  full  weight  in  relation  to  prognosis. 
Lastly,  it  is  always  a  serious  matter  when  a  patient  in  an  abnor- 
mal constitutional  state  is  attacked  by  an  intercurrent  disease 
known  by  previous  experience  to  be  malignant  when  associated 
with  the  constitutional  state  in  question,  though  not  of  itself 
dangerous.    We  must  never  be  misled  by  the  seemingly  inno- 
cent character  of  the  local  malady,  still  less  by  the  name  which 
correctly  indicates  its  anatomical  position,  into  basing  our  prog- 
nosis exclusively  on  these  data,  and  thus  making  it  unduly  favor- 
able.   Such  want  of  prudence  is  often  severely  punished  by  the 
further  course  of  the  disease  ;  nowhere,  indeed,  is  a  blind  adher- 
ence to  the  routine  of  morbid  anatomy  and  topographical 
nosology  more  likely  to  bring  its  votaries  into  discredit. 

General  Therapeutics. 

The  treatment  of  general  disorders  of  nutrition  assuredly 
demands  serious  and  many-sided  attention.  It  is  of  great  prac- 
tical interest,  owing  to  their  clinical  importance.  Our  first  atten- 
tion must  obviously  be  given  to  the  causes  of  geneml  disorders 
of  nutrition  ;  secondly,  to  the  individual  malady.  Moreover,  the 
local  manifestations  of  the  constitutional  process,  and  the  local 
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disturbances  of  function  tliey  induce,  may  occasionally  require 
special,  systematic  treatment.  Finally,  the  usual  management 
of  intercurrent  disorders  must  often  be  seriously  modified  when 
the  patient's  constitution  is  simultaneously  affected. 

From  the  general  etiology  of  autogenetic  disorders  of  nutri- 
tion, it  follows  that  the  fulfilment  of  the  indicatio  causalis,  and 
the  adoption  of  prophylactic  measures,  are  chiefly  called  for 
when  the  leading  causes  are  of  an  external  kind.  Further,  the 
nature  of  these  causes  suggests  the  pre-eminent  importance  of 
dietetic  rules,  whether  from  a  prophylactic  or  a  therapeutic  point 
of  view.  Diet,  in  the  widest  and  also  the  most  correct  sense  of 
the  word,  is  synonymous  with  the  whole  way  of  life  {hiaira) — in 
relation  to  food,  occupation,  place  of  abode,  etc.  It  claims  the 
physician's  utmost  consideration  whenever  constitutional  disease 
is  imminent  or  already  present ;  an  improvement  of  the  patient's 
physical  environment — perhaps  his  transfer  into  a  wholly  differ- 
ent social  and  climatic  sphere — is  unquestionably  the  most 
useful,  though  unfortunately  not  always  practicable,  suggestion 
we  can  offer.  Constitutional  diseases,  started  and  maintained 
by  internal  causes,  are  much  worse  off,  both  as  regards  prophy- 
laxis and  the  fulfilment  of  causal  indications  by  treatment. 
When  we  reflect  on  the  nature  of  those  causes  which  are  inherent 
in  the  individual,  we  see  that  in  most  cases  fulfilment  of  the 
causal  indication  must  be  out  of  the  question,  and  the  problem 
of  prophylaxis  comes  to  be  not  so  much  how  to  prevent  a  ten- 
dency to  disease,  as  how  to  check  its  further  development.  Only 
those  symptomatic  disorders  of  the  constitution  which  are 
secondary  to  curable  morbid  processes  of  some  other  kind  form 
an  exception  to  this  rule,  since  treatment  directed  against  the 
primary  affection  will,  at  the  same  time,  meet  the  causal  indica- 
tions of  the  secondary  malady,  and  may  under  favorable  cir- 
cumstances cure,  or  at  any  rate  arrest  the  latter.  Finally,  as 
regards  prophylaxis,  the  constitutional  affection  may  best  be 
prevented — while  the  tendency  to  it  continues  in  operation — by 
such  measures  as  would  meet  the  indicatio  morhi  after  the  dis- 
ease had  already  broken  out  (cf.  seq.). 

When  the  indicatio  causalis  cannot  be  fulfilled,  we  are 
thrown  back  on  the  indicatio  morhi  as  our  prime  resource.  But 
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even  when  the  causes  of  a  constitutional  disorder  actually  admit 
of  being  wholly  or  in  part  removed,  a  simultaneous  attention  to 
the  indicatio  morhi  will  make  our  treatment  more  certain  and 
speedy.  In  our  choice  of  means  we  must,  above  all,  keep  tlie 
essential  object  of  our  treatment,  viz.,  the  disordered  constitu- 
tion, well  in  view.  It  is  clearly  our  business  to  restore,  as  far  as 
may  be  possible,  the  strayed  current  of  the  vital  processes  (as 
regards  the  mass  moved,  the  velocity  and  direction  of  its  move- 
ment) to  its  normal  channel.  The  better  we  understand  the  essen- 
tial nature  of  the  constitutional  disorder,  the  more  likely  are  we 
to  discover,  by  rational  methods,  i.  e.,  by  the  aid  of  physiologi- 
cal and  pharmacodynamic  principles,  an  alterative  course  of 
treatment  which  shall  antagonize  the  morbid  process.  But  if 
the  pathogeny  of  the  constitutional  disorder  be  obscure,  we  are 
thrown  back  on  our  empirical  resources  ;  these  may  be,  and  occa- 
sionally are,  successful,  but  they  more  often  leave  us  in  the  lurch. 

In  cases  of  this  last-named  kind  the  physician  is  finally 
reduced  to  the  necessity  of  limiting  himself  to  the  symptomatic 
treatment  of  the  local  manifestations  of  the  constitutional  dis- 
ease, and  of  the  functional  disturbances  to  which  they  give  rise. 
The  fulfilment  of  the  indicatio  symptoviatica  is  also  urgent 
when  the  symptoms  caused  by  the  localization  of  the  general 
disease  are  dangerous  or  annoying.  It  should  onl}^  conform 
to  the  general  principles  by  which  the  treatment  of  idiopathic 
local  mischief  is  governed  when  the  indicatio  morhi,  i.  c,  the 
treatment  of  the  constitutional  state,  is  beyond  the  reach  both 
of  rational  and  empirical  interference.  In  all  other  cases  the 
physician,  without  underrating  the  value  of  appropriate  local 
treatment,  must  concentrate  the  resources  of  his  art  upon  the 
constitutional  disorder  itself,  for  experience  lias  shown  that  in 
this  way  local  phenomena  of  great  apparent  severitj^  may  be 
made  to  disappear  with  amazing  rapidity.  This  is  accounted  for 
by  the  very  direct  connection  between  the  local  mischief  and  the 
morbid  state  of  the  constitution.  The  analogy  between  the  way 
in  which  many  local  processes  thrive  in  the  congenial  soil  of  a 
constitutional  disorder  and  certain  well-known  x'>lienomena  of 
horticulture  (e.  (/.,  the  growth  of  asparagus,  or  the  artificial  cul- 
tivation of  mushrooms),  is  too  obvious  to  be  missed. 
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Finally,  tlie  continued  presence  of  a  general  disorder  of 
nutrition  modifies  the  usual  treatment  of  intercurrent  maladies 
in  a  very  striking  way.  I  need  liai  dly  point  out  that  the  local- 
izing tendency  of  modern  medicine  may  readily  lead  the  begin- 
ner into  the  habit  of  treating  accurately  diagnosticated  morbid 
processes  in  a  routine  fashion.  On  the  other  hand,  we  are  all  of  us 
familiar  with  the  confident  assurance  of  older  practitioners,  who 
are  enabled  by  the  experience  and  observation  of  many  years  to 
hit  intuitively  upon  the  right  remedy  at  the  right  moment,  more 
often  than  the  erudite  but  inexperienced  tyro,  who  leans  on  his 
college  note-book  or  his  systematic  text-book  as  an  abstract  and 
inviolable  code.  The  superiority  in  this  respect  of  the  older 
school  is  undoubtedly  due  in  great  measure  to  the  circumstance 
that  the  detailed  examination  of  the  various  organs,  as  it  is  now- 
adays practised  at  the  bedside,  tends  to  make  us  neglect  the 
patient's  general  habit  and  his  constitution.  While  the  modern 
physician,  armed  as  it  were  with  an  opera-glass,  devotes  himself 
to  the  examination  of  single  parts,  the  older  one,  with  his 
unaided  eye,  while  overlooking  many  a  detail,  obtains  a  better 
view  of  the  subject  as  a  whole.  Hence,  I  feel  myself  justified  in 
recommending  a  careful  study  of  the  patient's  constitution  to 
the  present  generation  of  physicians. 

If  we  were  to  embody  the  foregoing  remarks  in  a  general  for- 
mula suited  to  our  present  purpose,  it  would  take  this  shape : 
That  the  treatment  of  intercurrent  disease  in  a  constitutionally 
affected  subject  must  be  so  narrowed  or  extended  as  to  fit  it  to 
the  abnormal  course  of  the  vital  processes,  if  we  would  reckon 
on  a  favorable  issue.  This  adaptation,  like  the  treatment  of  con- 
stitutional affections  itself,  may  be  partly  rational^based  on  a 
full  understanding  of  the  interconnection  of  the  morbid  phe- 
nomena— partly  empirical,  for  when  the  true  pathogeny  of  a 
constitutional  disorder  is  still  obscure  we  must  rely  on  our 
experience. 

The  observations  contained  in  the  foregoing  chapter  may 
perhaps  serve  to  convey  a  general  notion  of  the  disorders  I  am 
about  to  consider  in  detail,  a  notion  which  may  be  sufficient  for 
theoretical  appreciation  and  practical  use,  without  trenching  on 
the  province  of  subsequent  chapters. 
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Anaemia,  Oligaemia,  Poorness  of  Blood. 

\Tlie  Ordinary^  including  the  Symptomatic  Forms  of  Anc^mia 

and  Marasmus.'] 

A  general  summary  of  the  literature  concerning  ansemia  will 
be  given  in  the  next  section— that  on  Chlorosis— for  the  two  dis- 
eases have  usually  been  investigated  together.  The  following 
works  and  papers  have  been  specially  referred  to  in  the  prepara- 
tion of  the  account  of  anaemia. 

Introduction  '.—J.  Vogel,  in  R.  Virchoufs  Handbucli  der  speciellen  Pathologie  und 
Therapie.  Bd.  I.  (1854).  S.  375-447. — See,  Lemons  de  pathologie  expCrimentale. 
1866.  Fascicule  1.  (Du  sang  et  des  anemies). 

General  Pathogeny  : — KoelUker,  Zeitschrift  f .  rationelle  Medicin.  Bd.  V.  184G.  S. 
112  ff. — li.  Virchow,  Verhandlungen  der  Gesellschaft  filr  Geburtshiilfe  in  Ber- 
lin. Bd.  I.  1847.  S.  379  fi.—The  same,  Gesaminelte  Abhandlungen.  S.  214 
ff. — Tlie  same,  Archiv  fiir  pathologische  Anatomic  u.  s.  w.  Bd.  II.  1849.  S. 
595  fE.  Bd.  V.  S.  122— The  same,  Cellularpatliologie.  IV.  Aufl.  1871.  S.  191 
fE. —  0.  Fanhe,  Ds  sanguine  venae  lienalis.  Diss,  inaug.  Leipzig,  1851. — Hirt, 
Mueller's  Archiv.  1856.  S.  174  ff.— F!  Kuehne,  Virchow's  Archiv.  Bd.  XIY. 
S.  32  a.—The  same,  Lehrbuch  der  physiologischen  Chemie.  1868.  S.  88-90.— 
W.  Mueller,  Ueber  den  feineren  Bau  der  Milz.  Leipzig,  1865. — v.  HecTclinghausen, 
Archiv  fiir  mikroskopische  Anatomic.  Bd.  II.  1866.  S.  137  ff. — Staedler  und 
Holm,  Journal  f.  praktische  Chemie.  1867.  S.  42  ff. — Erl,  Virchow's  Archiv. 
Bd.  XXXIV.  S.  138  fi.—Boettcher,  ibidem.  Bd.  XXXVI.  S.  342  ^.—KUha, 
ibidem.  Bd.  XXXVIII.  S.  190  fi.—Eberth,  ibidem.  Bd  XLIII.  S.  8  S.—Sal- 
Tcoioshi,  Hoppe-Seyler's  medic. -chem.  Uutersuchuugen.  Heft  III.  S.  436  ff. — 
Golubew,  Wiener  academ.  Berichte.  Aprilheft  1868. — Neumann,  Med.  Central- 
blatt.  1868.  ]Srr.  vom  10.  Octbr.—27ie  Archiv  der  Heilkunde.  1869.  Bd. 

X.  S.  68  ff. — Bizzozero,  Gazetta  med.  Ital.  Lombard.  1868,  p.  46  ff. — Iloyer, 
Med.  Centralblatt.  1869.  Nr.  16  u.  17. 

Etiology.  A.  Predisposing  Causes: — Nasse,  Das  Blut.  1836. — Lecanu,  Etudes 
chroniques  sur  le  sang  humaiu.  Paris,  1837. — llie  same,  MCmoires  de  I'acadCmiie 
royale  de  m6decine.  T.  VIII.  1840.  Partie  des  mdinoires.  No.  9. — Denis,  Essai 
sur  I'application  de  la  chimie,  etc.  1838. — Andral  et  Gavarret,  Recherche  sur  la 
quantitg  d'acide  carbonique  exhalC  par  le  poumon  etc.  Paris,  1843. — Scharling, 
Annalen  der  Chemie  und  Pharmacie.  Bd.  XLV.  1843.  S.  214  fi.—Bccquerel  et 
Jlodier,  Gazette  mfidicale  do  Paris.  1844.  No.  47-51,  Ibidejn,  1846.  Nr.  26,  37, 
33,  m.—Zimmermann,  Analyse  und  Synthesc  der  pseudoplastischen  Processe. 
S.  327.  1844. — Po-pp,  Untersuchungcn  iibcr  die  Zusannnensetzung  des  Bhites. 
S.  3.  18A5.—Caz€aux,  Gazette  m6dicalc  de  Paris.  C.  V.  135  ft.—Engcl,  Zeit- 
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schrift  cler  Wiener  Aerzte.  Bd.  I.  S.  15  ^.—Scherer,  Vcihandlungen  dor  pliye.- 
mcd.  Gesellschaft  zu  Wiirzburg.  Bd.  III.  S.  180  if.  1852.-2%.  L.  W.  Binchoff, 
Der  Harnstoff  uls  Maass  des  Stoffwechscls.  Giessen,  1853. —  Wunderlich,  Iland- 
buch  der  Pathologic  und  Therapie.  Bd.  I.  S.  536  £E. —  Welcker,  Prager  Viertel- 
jahrschrift.  1854.  Bd.  IV. — llie  game,  Archiv  des  Vereins  fiir  gcmeinscliaft- 
liclie  Arbeiten.  Bd.  I.  Heft  2. — //.  Beigel,  Untersuchungen  iiber  die  IlamstofE- 
mengen  und  Harnmengen  u.  s.  'w.  Gekronte  Preisschrift.  Wicn,  1850. — Pamim, 
Yircliow'3  Archiv.  Bd,  XXIX.  S.  481  if. — Mbale}',  Untersuchungen  iiber  den 
innerlichen  Gebrauch  verschiedener  Quantitaten  von  gewohnlichem  Trinkwasser 
auf  den  Stoifwechsel  u.  s.  w.  Gekronte  Preisschrift.  Gfittingen,  1857. — Geist, 
Klinik  der  Greiseukrankheiten.  Erlangen,  18G0. —  Vierordt,  Grundriss  der  Phy- 
siologie  des  Menschen.  1864.  S.  503  if . —  FJrcAow,  Cellularpathologie.  IV.  Aufl. 
1871.  S.  100-143,  also  364  if. 

B.  Exciting  Causes: — I.  (IdiopatJuc  Foi'ms  of  Anmmid). — Chossat,  Recherches  ex- 
perimentalcs  sur  I'inanition.  1843. — Bidder  und  Schmidt,  Die  Verdauungsiifte 
und  der  Stoifwechsel.  1852. —  Valentin,  Repertorium.  Bd.  HI. — Ileidenhain, 
Disquisitiones  criticae  et  experimentalcs.  1857. — Panum,  Virchow's  Archiv. 
Bd.  XXIX.  S.  241  n.  —  Voit,  Zeitschrift  f iir  Biologie.  Bd.  II.  S.  307  fE.— 
same  and  M.  v.  Pettenhofer,  Sitzungsberichte  d,  k.  bayerischen  Academic  der 
Wissenschaften.  10.  Nov.  imQ.  —  Voit,  Zeitschrift  fiir  Biologie.  Bd.  VIH.  S. 
297,  m%.—  Winslow,  Light,  its  iniiucnce  on  life  and  health.  1%Q1.—Fich  und 
Wislicenus,  Viertcljahrschrift  der  Ziiricher  naturforsch.  Gesellschaft.  Bd.  X ; 
Archiv  f.  wissenschaftl.  Heilkunde.  Bd.  IH.  S.  136-157.  imi.—Heaton,  Pliil- 
osoph.  Magaz.  4.  Ser.  XXXIII.  Nr.  224.  S.  341-46.  l%m.—ParTces,  Proc.  Royal 
Societ.  XV.  p.  333  et  seq. —  W.  KUhne,  Lehrbuch  der  physiolog.  Cheniie.  1868. 
S.  324-26. — L.  Hermann,  Grundriss  der  Physiologic  des  Menschen.  1870.  S.  233 
-39. — Liebermeister,  Du  Bois-Reymond  und  Reichert's  Archiv.  1860.  S.  520-89. 
1861.  28  ff.,  1862.  668fE.— TAe  same,  Deutsches  Archiv  1  klin.  Medicin.  Bd. 
VII.  S.  75.,  Bd.  X.  S.  89  fE.,  S.  420  ff. 

n.  {Symptomatic  Forms  of  Ancemia). —  Viei'ordt,  Arch.  f.  physiolog.  Heilkunde.  Bd. 
Xlir.  1854.  S.  271  ft.— Richard  Bright,  Reports  on  medical  cases.  1827.  (Cf. 
also  literature  of  Albuminuria).—^-.  Oesterlen,  Zeitschrift  f.  rat.  Med.  I.  Reihe. 
1849.  Bd.  VII.  S.  253  if.— a  Schmidt,  Charakteristik  der  epidemischen  Cholera. 
\%m.—  Virchow,  dessen  Archiv.  Bd.  IV.  S.  Z^O.—The  same,  Handbuch  der 
spec.  Pathologic  und  Therapie.  Bd.  I.  S.  334  ft.— The  same,  Krankhafte  Ge- 
fichwiilste.  Bd.  I.  Cap.  XIX.  S.  10^.— The  same,  Cellularpathologie.  4.  Aufl. 
1871.  Cap.  XXI.  S.  526  ft.—Griesinger,  Archiv  f.  phys.  Heilkunde.  Bd.  VIII. 
1854.  S.  571  ff.— 0.  Wucherer,  D.  Archiv  f.  klin.  Medic.  Bd.  X.  S.  379  ff.— 
Wunderlich,  Handbuch  der  Pathologic  und  Therapie.  Bd.  III.  3  S.  27-119.— 
T.  Bamberger,  in  R.  Virchow's  Handbuch  d.  spec.  Pathol,  und  Therapie.  Bd. 
"VI.  I.  1.  S.  114-126. — Andral,  Clinique  mfidicale.  Bd.  JU.—Gendrin,  Lepons 
sur  les  maladies  du  coeur.  1841.— (Cf.  the  literature  of  Chlorosia,  Leukhajmia, 
and  PscudoleukhfEmia).— Ueber  Erkenntniss  und  Cur  der  Fieber.  I.  S.  54. 
1799.-2:.  Traube,  CharitCannalen.  Bd.  I.  S.  622  ff.  Bd,  II.  S.  19  ff.— Ftrc/toic, 
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Handbuch  der  spec.  Path,  und  Ther.  Bd.  I.  S.  2G  fp.— ^.  Vogel,  Zoitschrift  fur 
ration.  Medicin.  II.  F.  Bd.  IV.  S.  dQG-SS.  —  Tj-auhs  und  JocJimann,  Deutsche 
Klhiik.  1855,  Nr.  46,  S.  Ill  fP, —  WachsmutJi,  Dc  ureae  copia  in  morbis  febri]. 
acutis  excretae  quautitate.  Diss,  inaug.  Berol.  1855. — S.  Moos,  Zeitschrift  f. 
rat.  Medic.  N.  F.  Bd.  VII.  S.  295.  'SSS.—Itede7i'bache>;  Journal  f.  Kiuderheil- 
kunde,  IV,  2,  ibid.  III.  Bd.  II.  S,  2M.—Braitler,  Ein  Beitrag  zur  Urologic, 
Miinchen,  1858. — Itaiihe,  Ueber  die  Ausscheidung  der  Harnsiiurc  u.  s.  w.  Miin- 
chen,  1858. — Lsmhe,  De  ureae  quantitate  in  urina  febril.  experim.  quaed.  Diss, 
inaug.  Gryph.  1858. —  W.  Mueller,  Wissenschaftliche  Mittheilungen  der  phj^s.- 
med.  Societiit  zu  Erlangen.  1.  Heft.  185'8.  S.  83,— i7/iZe,  Wiener  med,  Wochcn- 
schrift,  1859,  7-9, — Sidney  liinger,  Med.  Chir.  Transact.  XLII.  1859.  p. 
361. — J.  Vogel,  Arcliiv  f.  wissenschaftliche  Heilkunde.  I.  S.  1. — Behse,  Bei- 
tnige  zui-  L^hra  vom  Fleber.  1864.  Diss,  inaug.  Dorpat, — Bartels,  Deutsch, 
Arcliiv  f.  klin,  Med,  Bd,  1.  S,  13. — Liehenneister,  Prager  Vierteljahrschrift. 
Bd.  87.  S,  1  n.~ The  same,  D.  Archiv  f.  klin,  Medicin.  Bd.  VIII.  15S.—Leyden, 
Ibid.  Bd.  V,  S,  273  ff,  Bd,  VII.  S.  536  m— Senator,  Virchow's  Archiv  XLV. 
1869.  S.  351  ff.,  ibid.  L.  S.  354  f£.—  rhe  same,  Ueber  den  fieberhaften  Process 
und  seine  Behandlung.  Berlin,  1873. — Hujjpert,  Archiv  der  Heilkunde.  Bd. 
VII.  S.  1  ft.— The  same  und  liiesell,  ibid.  Bd.  X.  S.  329  ft.— The  same,  ibid. 
Bd.  X,  S,  503  ft.—Salkowsky,  Virchow's  Archiv.  Bd.  LIH.  2.  3.  S.  209.  1871. 

Pathology.  Structural  Alterations  '.—Chossat,  1,  c. — Bidder  und  Schmidt,  1.  c— 
R.Virchow,  Gasammelte  Abhandlungen,  S.  503.594. —  Tlie  same,  Cellularpatholo- 
gie,  4.  Aufl.  S.  430. —  The  same,  Ueber  die  Ciilorose  und  die  mit  derselben  zu- 
sammenhiingenden  Anomalien  des  Gefiissapparates  u,  s.  w.,  Sitzungsbericht  der 
geburtshillflichen  Gesellschaft  z.  B,  1870.  S.  17  ff, — Manassein,  Med,  Centralbl. 
1868.  No.  m-PovficTc,  Berl.  klin.  Wochenschrift.  1873.  Nr.  1  &.—Perl,  Vir- 
chow's Archiv.  1873.  Bd,  LIX,  S,  93  fP. 

Special  Symptomatology : — I.  Becquerel  und  Rodier,  1.  c. —  Vierordt,  1.  c. —  WelcJcer, 
1.  c. — A  Schmidt,  Archiv  f.  Anatomie  und  Physiologic.  1861.  S.  545,  587,  675- 
721;  iUdem,  1862,  S.  428-495,  533-564.  — TF.  Kiihne,  Lehrb,  d,  phys.  Chemie. 
S.  241-44,  18QS.—Virchoiv,  Cellularpatliologie,  4.  Aufl.  1871.  S.  197-201.— 
The  same,  Handbuch  der  spec.  Patliol.  und  Therapie.  1854.  Bd.  I.  S.  75. — 
Gesammelte  Abhandlungen  S,  135  ff. 

II.  Hebra,  in  R.  Virchow's  Handbuch  der  spec.  Pathol,  und  Therapie.  Bd.  III.  1860. 

S.  50-51.— C  Schmidt,  Annal.  der  Chemie  und  Pharmacie.  Bd.  LXVI.  1848.  S. 
Zi'i.— Becquerel  und  Rodier,  1.  c,  1852,  Nr.  28,  ZO.—  Virchow,  Handbuch  d. 
spec.  Pathol,  u.  Therapie.  Bd.  I.  S.  182,  195.  1854,— j;  Vogel,  ibidem.  Bd.  I. 
S.  405-408. — Chossat,  1.  c. — Liebermsister,  Prag.  Vierteljahrschrift,  1.  c.—Gohn- 
heim,  Untersuchungen  iiber  die  embolischen  Processe,  Berlin,  1872,  S.  28  ff.— 
J.  Bauer,  Zeitschrift  fiir  Biologic.  Bd.  VHI.  1872.  S.  567-603. 

III.  L.  Hermann,  1.  c— /.  Ranhe,  Archiv  f.  Anatomie  und  Physiologic.  1863.  S. 
422-450. — Reinhold,  Hannovcrs  Annaleu,  Mai,  Juni.  \M^.—Boncliut.  Dc  I'Ctat 
nerveux  aigu  et  chronique.  Paris,  I860.— C/ui,  Del  sovraeccitamcnto  nervoso 
nelle  sue  attinenze  colla  Chloroanaemia.  Veuezia,  1861.  — C. in  R.  Vir- 
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chow's  Pathologic  unci  Therapie.  Bd.  IV.  S.  11-lG.— 7%fi  same,  ihidem,  S.  308- 
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The  somewhat  elastic  conception  of  ancBmia  (lack  of  blood)— 
or  more  correctly  ollgccviia  (poorness  of  blood)— when  regarded 
from  the  point  of  view  of  special  pathology  as  a  distinct  disease, 
may  best  be  deduced  from  the  nutrient  properties  of  the  blood 
The  blood,  as  a  whole,  represents  a  definite  store  of  potential 
energy,  from  which  the  tissues  draw  the  supplies  needed  for 
their  growth  and  their  functional  activity ;  and  the  normal  well- 
being  of  the  entire  organism  depends  primarily  upon  an  adequate 
supply  of  blood,  /.  e.,  of  its  functionally  effective  constituents, 
to  the  tissues.  Should  the  circulating  blood  be  deficient  in  the 
nutrient  matters  needed  to  revivify  the  tissues,  morbid  disturb- 
ances of  function  and  of  nutrition  arise  sooner  or  later ;  and 
these,  together  with  the  primary  changes  in  the  blood  itself, 
constitute  the  aggregate  of  anatomical  and  clinical  characters 
known  as  ancemia  or  lack  of  blood 

Now,  of  all  the  constituents  of  the  nutrient  fluid,  two  are  of 
prime  physiological  importance,  viz.,  tlie  albuminoid  compounds 
of  the  plasma  and  the  red  corpuscles.  These  are  the  chief  car- 
riers of  the  energy  on  which  the  vital  phenomena  of  the  tissues 
depend.  While  the  albuminoids  of  the  j)lasma  constitute  the 
pabulum  by  which  the  tissues  are  actually  nourished  and 
renewed,  the  red  corpuscles  supply  them  with  the  ox3^geii  essen- 
tial to  the  normal  performance  of  their  functions. 

Hence,  the  physiological  value  of  the  blood  is  primarily, 
though  not  perhaps  exclusively  determined  by  the  proportion 
of  albuminoids  and  red  corpuscles  contained  in  it.  And  any 
impoverishment  of  the  blood  as  regards  these  two  constituents 
must  of  necessity  diminish  its  physiological  value  very  mate- 
rially, and  expose  the  welfare  of  the  organism  to  considerable 
risk.  Accordingly,  the  term  oligsemia  is  specially  employed  to 
denote  those  morbid  states  in  which,  partly  by  direct  examina- 
tion of  the  blood,  i^artly  by  a  clinical  analysis  of  symptoms,  we 
are  able  to  infer  that  the  store  of  plasmatic  albuminates  and  of 
red  corpuscles  has  been  diminished. 

The  remaining  constituents  of  the  blood  may,  for  the  present, 
be  left  out  of  account,  though  it  is  quite  possible  that  the}'  too 
may  experience  a  quantitative  diminution  in  cases  of  so-called 
oligfemia.    This  is  true  both  of  certain  non-azotized  ingredients 
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of  the  plasma,  e.  g.^  the  fats,  and  more  particularly  of  the  most 
voluminous  constituent  of  the  blood  mass,  viz.,  water,  vi^hich 
may  be  so  greatly  lessened  in  very  many  cases  of  oligsemia  as 
actually  to  entail  an  appreciable  reduction  in  the  total  volume 
of  the  blood.  Indeed,  the  very  name  of  the  disease  suggests 
this.  The  terms  "  aujBmia,"  "  oligsemia,"  "lack  of  blood,"  etc., 
are  all  volumetric,  and  in  this  sense  they  are  still  employed  in 
another  branch  of  medicine,  viz.,  general  pathology,  to  denote  a 
diminution  in  the  total  volume  of  the  blood.  On  the  other  hand, 
special  pathology  regards  the  diminution  in  the  blood  mass, 
dependent  on  a  possible  loss  of  water,  as  a  change  which,  though 
usually  present  and  recognizable  in  cases  of  anemia,  is  rather 
an  accidental  complication  of  the  Jiypalhuminosis  (diminution  of 
plasmatic  albuminates)  and  the  oUgocythcemia  (diminution  in 
the  number  of  red  corpuscles),  than  an  essential  feature  of  the 
disease.  By  laying  stress  on  the  two  last-named  features,  as 
clinically  characteristic  of  oligemia,  we  are  enabled  to  include 
under  it  those  cases  in  which  a  reduction  in  the  plasmatic  albu- 
minates and  the  number  of  the  red  corpuscles  does  not  happen 
to  be  associated  with  any  proportionate  decrease  in  the  total 
volume  of  the  blood.  On  the  other  hand,  instances  of  so-called 
"inspissation  of  the  blood,"  in  which  its  volume  is  often  greatly 
reduced  by  loss  of  water  {e.  g.^  in  choleraic  diarrhoea),  are  not 
usually  included  under  aufemia,  because  the  circulating  fluid 
has  not  been  deprived  of  any  appreciable  amount  of  its  albumen 
and  red  corpuscles. 

While  the  proportion  of  water  in  the  blood  in  the  different 
forms  of  oligsemia  is  thus  variable,  the  inorganic  salts,  standing 
as  they  do  in  a  constant  relation  to  the  plasmatic  albumen,  seem 
always  to  undergo  definite  quantitative  alterations  in  oligfemia. 
According  to  the  well-known  researches  of  C.  Schmidt,  published 
a  long  while  ago,  there  is  a  constant  reciprocal  relation  between 
the  quantity  of  plasmatic  albumen  and  that  of  the  inorganic 
salts.  Whenever  the  blood  loses  any  of  its  albumen,  it  takes  up 
an  equivalent  yjropoition  of  mineral  salts  by  diffusion  from  the 
mterstitial  humors,  one  part  of  saline  matter  being  absorbed  for 
every  nine  parts  of  albumen  lost.  The  salts  thus  taken  up  are 
identical  with  those  normally  present  in  the  blood,  and  they 
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seem  to  be  absorbed  in  very  much  the  same  relative  propor- 
tions ;  so  that,  notwithstanding  the  slight  centesimal  augmenta- 
tion which  they  collectively  undergo,  their  ratio  to  one  another 
remains  very  nearly  unchanged.  An  increase  in  the  percentage 
of  salts  contained  in  the  blood  must  therefore  be  regarded  as 
another  constant  feature  of  pathological  olig?emia,  and  as  such 
it  must  be  associated  with  the  hypalbuminosis  of  which  it  is  a 
result — and  with  the  oligocytheemia — among  the  fundamental 
characters  of  the  disease. 

The  remaining  constituents  of  the  blood  are  only  negatively 
concerned  in  the  definition  of  anaemia,  for  we  only  continue  to 
appl}^  this  simple  term  to  a  morbid  state  of  the  nutrient  fluid 
so  long  as  no  other  coarser  alterations  are  demonstrable  in  its 
physico-chemical  constitution,  or  can  be  indirectly  inferred  from 
the  symptoms.  Thus  we  shall  find  it  easy  to  map  out,  at  any 
rate  approximately,  the  domain  of  anaemia  or  oligjemia  as  a 
distinct  disease  ;  its  domain,  as  we  shall  see,  is  a  very  large  one 
and  not  very  rigidly  defined ;  but  it  nevertheless  admits,  to  a 
certain  extent,  of  being  designated  by  a  single  term. 

These  introductory  remarks  on  the  nature  of  anaemia  will 
also  serve  roughly  to  indicate  the  point  of  view  from  which  clin- 
ical medicine,  in  so  far  as  it  aims  at  a  practical  object,  ought  to 
contemplate  the  disease.  The  definition  given  above  (which  will 
be  retained  throughout)  includes  oligaemia  among  the  general 
disorders  of  nutrition,  under  which  head  it  is  accordingl}^  de- 
scribed. It  is  the  special  type  of  that  form  of  constitutional 
disorder  which  must  inevitably  result  fi-om  a  defective  state  of 
the  nutrient  fluid,  6.,  from  an  insufficiency  of  functionally 
important  elements  (viz.,  albuminates  and  red  corpuscles)  in  the 
blood.  However  widely  individual  cases  of  anaemia  may  differ 
from  one  another  in  their  clinical  features,  there  will  always  be 
enough  points  of  agreement  to  enable  us  to  frame  a  general 
description  of  their  symptoms  and  their  course. 

But  it  is  not  so  as  regards  their  etiology.  In  this  respect 
individual  cases  of  anemia  differ  widely  from  one  another.  This 
is  why,  as  I  have  just  hinted,  the  symptoms  of  anaemia,  so  uni- 
form in  their  main  features,  nevertheless  present  such  remark- 
able minor  differences.    It  will  be  my  business  in  the  following 
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I  pages  to  describe,  so  far  as  may  be  possible,  tliose  modalities  of 
:  the  disease  wliicli  depend  on  diversities  of  causation.  The  lim- 
i  ited  space  at  my  disposal,  however  (not  to  speak,  of  other  rea- 
?  sons),  will  not  allow  me  to  go  too  deeply  into  details.  I  may 
s  state  generally  that  the  differences  between  the  etiological  vari- 
e  eties  of  aniemia,  whether  in  their  beginning  or  in  their  further 
c  course,  are  not  merely  quantitative — not  mere  differences  in  the 
:  intensity  of  the  disorder  as  a  whole — but  also  quaUtatim,  the 
I  primordial  changes  in  the  blood  likewise  presenting  individual 
I  variations  in  degree,  which  modify  the  resultant  malady  in  each 
\  particular  case,  independently  of  the  moditications  due  to  the 
intensity  of  the  disorder  as  a  whole.  These  quantitative  and 
i  qualitative  differences  variously  combined  furnish  so  protean  a 
:  gradation  of  clinical  forms  that  it  would  be  quite  impossible  to 
-  examine  all  of  them  thoroughly  and  one  by  one,  even  though  I 
i;  had  much  more  space  at  my  disposal.  Finally,  it  must  be 
\  added  that  our  knowledge  of  the  causes  of  anaemia  is  often  very 

■  cloudy  and  imperfect.  Even  the  way  in  which  many  of  the 
^  causes  empirically  known  to  generate  oligsemia  operate  is  far 

from  being  satisfactorily  established  or  understood.    All  this,  of 
course,  does  not  contribute  to  make  the  subject  more  transpa- 
•'  rent. 

Before  I  go  on  to  consider  the  etiology  of  anaemia,  I  think  it 
I  desirable  to  say  a  few  words  about  its  pathogeny — to  decide  gen- 
erally 7iow  it  may  arise — for  we  cannot  address  ourselves  to  the 
solution  of  the  etiological  problem  with  any  prospect  of  success 
i  until  we  have  clearly  formulated  all  the  conceivable  possibilities 
and  conditions  under  which  oligsemia  may  arise.    That  solution 
^  will  thus  be  something  more  than  a  mere  dry  enumeration  of  all 
1  the  known  causes  of  ansemia.    It  will  include  an  explanation  of 
t  the  way  in  which  every  one  of  these  causes,  or  groups  of  causes, 
operates.    Even  allowing,  as  I  have  just  pointed  out,  that  the 
^  way  in  which  many  noxse  operate  is  not  fully  understood  by  us, 
and  that  we  only  know  empirically  that  they  are  capable  of  pro- 
ducmg  anaemia,  still  we  are  able  to  attribute  a  modus  oper- 
mcU  to  most  of  them  with  sufficient  certainty  to  allow  of  our 

■  discussing  both  cause  and  mode  of  operation  together.  Even 
*  when  we  cannot  do  this  the  mere  acknowledgment  of  our 
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imperfect  knowledge  may  stimulate  inquiry  into  the  origin  of 
many  hitherto  obscure  forms  of  the  disease. 

Pathogeny. 

Anaemia  is  often  congenital.  It  then  depends  on  a  primordial 
disproportion  between  the  available  store  of  functionally  effec- 
tive blood  constituents  and  the  tissues  they  are  meant  to  nour- 
ish. More  frequently,  however,  ansemia  originates  at  a  later 
period.  Here,  too,  there  is  a  similar  disproportion  ;  but  it  is  not 
congenital — it  is  brought  on  by  causes  outside  of  or  within  the 
organism. 

In  acquired  anaemia,  the  store  of  certain  blood  constituents, 
originally  adequate,  is  diminished  by  disease,  and  to  account 
for  this  diminution  we  are  bound  to  inquire  what  are  the  factors 
on  which  the  magnitude  of  the  store  ordinarily  depends.  These 
factors  are  the  energy  of  hsematopoiesis — of  the  supply  of  fresh 
constituents  to  the  nutrient  fluid — on  the  one  hand;  on  the  other, 
the  amount  of  the  losses  which  the  blood  simultaneously  under- 
goes from  various  causes. 

I^J'ow  we  know  that  the  volume  and  centesimal  composition  of 
the  blood  can  only  be  regarded  as  approximately  constant  (apart 
from  the  transient  variations  due  to  absorption  of  food  and 
drink)  in  a  state  of  health,  in  the  same  individual,  and  within 
limited  periods  of  time;  for  the  blood  is  always  undergoing 
changes  whose  mutual  compensation  is  exquisitely  regulated. 
The  equilibrium  of  the  blood  and  of  its  constituents  is  not  stati- 
cal (to  use  a  term  borrowed  from  mechanics),  but  dynamical. 
The  material  elements  of  the  blood  are  perpetually  being  elimi- 
nated and  replaced  by  others,  the  store  being  kept  approxi- 
mately constant  by  the  adjustment  of  supply  to  consumption. 
Now,  in  these  rapid  changes,  the  functionally  important  elements 
of  the  blood,  to  whose  decrease  the  phenomena  of  anaemia  are 
due,  viz.,  the  albuminates  and  red  corpuscles,  take  a  very  active 
part ;  also  the  water,  in  so  far  as  its  removal  is  the  principal  cause 
of  the  diminished  volume  of  the  total  blood  mass.  At  the  same 
time,  tlie  physiological  value  of  the  blood  as  the  general  source 
of  pabulum  for  the  tissues  (or,  more  iiguratively,  as  the  "vital 
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juice")  is  inseparably  connected  with  the  perpetual  change  of 
its  constituent  elements,  for  the  nutrition  of  the  tissues  is  after 
;  all  a  continual  robbing  of  the  blood,  the  tissue-elements  ab- 
;  stracting  a  quantity  of  albumen  and  water  from  the  nutrient 
t  fluid  for  the  manifold  purposes  of  cell-life.  In  the  same  way, 
i  individual  red -corpuscles  do  not  seem  able  to  preside  long  over 
1  tissue-respiration,  but  are  destined  to  speedy  destruction.  That 
:  an  abundant  consumption  of  the  water  and  albuminates  of  the 
]  plasma  and  of  the  red  corpuscles  undoubtedly  results  from  the 
>  vital  processes  is  evident  from  the  quantity  of  water  and  of 
i  derivatives  of  albumen  and  hfemoglobin  excreted  from  the  body, 
e.  g.,  urea,  uric  acid,  bile-pigment,  urinary  pigment,^  etc. 

The  rapid  consumption  of  the  component  elements  of  the 
i  blood  implies  their  restitution  in  equivalent  amount  if  the  per- 
;  manent  stock  is  not  to  run  short.    This  is  effected  partly  by 
i  ingestion  of  water,  partly  by  assimilation  of  food,  partly  by 
f  formation  of  new  red  corpuscles,  which,  there  is  every  reason  to 
\  believe,  originate  in  the  so-called  cytogenic  organs — the  spleen, 
'  lymphatic  glands,  the  marrow  of  the  bones,  etc.    Now,  if  we 
consider,  on  the  one  hand,  the  magnitude  of  the  losses  which  the 
.  components  of  the  blood  are  continually  undergoing,  and,  on  the 
other  hand,  the  extremel}^  complicated  mechanism  for  their 
:  renewal,  we  see  at  once  that  disturbances  in  the  djaiamical  equi- 
librium of  the  blood  store  are  very  likely  to  arise,  and  this  from 
a  great  variety  of  causes. 

Should  the  disturbance  be  considerable  in  degree — especially 
if  it  last  for  any  time — symptoms  of  oligsemia  will  be  developed. 
]  The  origin  of  the  disease  may  thus  be  traced  in  all  cases  to  a 
want  of  proportion  between  the  consumption  and  renewal  of  the 
functionally  important  elements  of  the  blood.    It  follows,  too, 
that  the  blood  store  may  be  diminished  in  three  different  ways. 
1  The  primary  phenomenon  may  be  an  abnormal  acceleration  of 
consumption,  or  an  abnormal  retardation  of  renewal ;  or,  thirdly, 
'  accelerated  consumption  and  delayed  renewal  may  exist  togetlier. 
Accordingly,  anemia  may  arise  either  by  way  of  consumption^ 


'  For  the  artificial  preparation  of  the  urinary  pigment  (urobilin)  from  hasmoglobin, 
nojype-Seyler,  Bericht  der  deutschen  chem.  Gesellschaft.  VII.  10G5. 
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when  the  blood  constituents  are  too  rapidly  used  up  ;  or  by  way 
of  inanition,  when  their  renewal  is  diminished ;  or,  lastly,  in 
both  ways  at  once.  If  we  compare  the  state  of  the  blood  at  any 
given  moment  to  the  volume  of  water  in  a  lake,  the  variations 
which  the  latter  undergoes  in  consequence  of  varying  outflow 
and  influx  will  furnish  a  good  image  of  the  different  ways  in 
which  anaemia  may  be  developed. 

Some  further  corollaries  from  the  principles  just  laid  down 
may  legitimately  be  considered  here.  In  the  flrst  place,  the 
singularly  unstable  dynamical  equilibrium  of  the  blood  store,  to 
which  I  have  just  called  attention,  enables  us  to  foresee  that 
anaemia  must  be  very  common.  This  anticipation  is  confirmed 
by  every-day  experience,  which  teaches  us  that  oligaemia, 
whether  symptomatic  or  idiopathic,  is  perhaps  the  most  com- 
mon of  all  maladies.  True,  we  cannot  prove  this  statement  by 
statistics,  simply  because  anaemia  in  its  milder  forms  merges 
imperceptibly  into  health. 

The  statement  made  .above,  that  decided  symptoms  make 
their  appearance  only  when  the  negative  variation  in  the  blood 
store  is  considerable  in  degree,  does  not  imply  the  existence  of 
any  definite  point  at  which  the  impoverishment  of  the  blood 
amounts  to  actual  disease.  Slight  variations  in  the  blood  store 
are  undoubtedly  compatible  with  health  ;  very  considerable  ones 
are  followed  by  unquestionable  disease;  but,  apart  from  the 
multitude  of  cases  in  which  the  anaemia  is  decidedly  morbid,  we 
have  a  still  greater  number  in  which  the  affection  is  rudi- 
mentary, and  which  blend  with  the  healthy  average  by  a  series 
of  imperceptible  gradations.  By  going  deeper  into  this  matter, 
we  come  to  recognize  the  predisposing  causes  of  anaemia,  or,  in 
other  words,  those  individual  diversities  in  the  blood  store  which 
hinder  or  facilitate  the  origin,  which  accelerate  or  retard  the 
development  of  the  malady,  under  otherwise  similar  causal 
conditions.  To  this  point,  therefore,  I  shall  find  it  necessary  to 
return  when  I  come  to  speak  of  the  etiology  of  the  disease. 

As  regards  the  exciting  causes  .of  anaemia,  it  is  clear  from  its 
pathogeny  that  t]\Qj  may  operate  in  divers  ways.  But  the 
etiology  of  any  individual  case,  whether  it  be  due  to  a  single 
cause  or  to  a  combination  of  causes,  whether  its  causes  be 
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known  or  unknown,  will  always  be  traceable  to  noxae  acting  by 
way  of  consumption,  or  by  way  of  inanition,  or  by  way  of  both 
together.  Supposing  all  these  noxte  to  be  empirically  known  to 
us— as  they  often,  but  not  invariably,  are— we  have  to  find  out 
in  wliat  way  they  produce  angemia.  This  problem  admits  of 
being  definitely  solved  for  many  well-known  causes  of  anaemia, 
while  as  regards  others  no  solution  is  at  present  possible.  Thus, 
we  have  a  very  large  number  of  cases  of  anaemia  whose  causes 
and  mode  of  origin  are  both  of  them  quite  clear  ;  we  have  others 
whose  etiology  is  only  known  in  part ;  finally,  we  have  some 
whose  causes  are  known,  while  their  mode  of  action  is  still 
obscure.  These  hints  are  enough  to  give  the  reader  an  idea  of 
the  difficulties  in  the  way  of  tracing  out  the  etiology  of  many 
cases  of  oligsemia.  They  also  show  how  impossible  it  is  to 
determine  the  intimate  nexus  between  the  phenomena  in  all 
cases,  for,  to  do  this,  perfect  insight  into  the  relations  between 
cause  and  effect  is  necessary. 

We  know  that  we  have  really  fathomed  the  etiology  of  a 
given  case,  when  the  intensity  of  the  symptoms  accords,  upon 
the  whole,  with  that  of  the  predisposing  and  exciting  causes  ; 
further,  when  the  special  character  of  the  disease  is  in  agree- 
ment with  that  of  its  efficient  causes.  The  former  of  these 
criteria  is  intelligible  enough,  but  the  latter  requires  to  be 
explained  a  little  more  in  detail. 

Oligsemia — in  the  sense  in  which  the  term  is  employed  in 
special  pathology — is  a  composite  disorder  of  the  blood,  whose 
component  factors  (hypalbuminosis,  oligocythaemia,  diminution 
in  volume)  do  not  stand  in  one  and  the  same  relation  towards  its 
particular  causes  in  every  single  case.  This  is  obvious  when  we 
reflect  that  the  physiological  equilibrium  of  the  blood  mass — as 
actually  maintained  by  the  healthy  organism  under  the  ordinary 
conditions  of  its  environment — can  only  be  kept  up  by  the 
operation  of  a  highly  complicated  mechanism  {mde  supra).  The 
individual  parts  of  this  mechanism  do  not  work  alike,  or  at  a 
uniform  rate ;  for  neither  the  consumption  nor  the  renewal  of 
the  water,  of  the  plasmatic  albumen,  and  of  the  red  corpuscles, 
takes  place  in  the  same  way  or  with  equal  rapidity.  Now,  if  the 
equilibrium  of  consumption  and  renewal,  as  regards  one  or  other 
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of  tlie  constituents  just  enumerated,  happens  to  be  relatively 
unstable  for  some  individual  reason  —  or  if  some  disturbing 
element  is  introduced  which  tends  to  interfere  with  one  part  of 
the  mechanism  more  than  with  the  others — a  blood-change  will 
ensue  in  which  one  or  other  of  the  partial  alterations  alluded  to 
above  (hypalbuminosis,  oligocythemia,  etc.)  will  at  first  pre- 
dominate ;  even  though,  as  time  goes  on,  the  remainder  of  the 
mechanism  will,  as  a  rule,  become  secondarily  deranged.  Inas- 
much, moreover,  as  the  various  components  of  the  blood  are 
normally  both  consumed  and  restored  at  an  unequal  rate,  we 
may  anticipate  that  the  corresponding  partial  changes  in  the 
blood  in  anaemia,  once  developed,  will  not  maintain  their  mutual 
proportions  as  time  goes  on,  nor  yet  subside  at  a  uniform  rate. 
This  anticipation  is  amply  confirmed  by  experience.    Indeed,  it 
may  be  laid  down  as  a  general  proposition,  in  harmony  with 
physiological  laws,  that  of  the  various  components  of  the  blood 
that  are  diminished  in  anaemia,  the  water  is  replaced  most 
quickly,  the  plasmatic  albuminates  at  a  slower  rate ;  while  the 
red  corpuscles,  depending  as  they  do  on  the  activity  of  the 
cytogenic  organs,  are  the  last  to  be  restored.    Hence,  it  follows 
that  the  aggregate  symptoms  of  anaemia,  apart  from  any  abori- 
ginal tinge  they  may  have  inherited  from  their  causes  in  any 
given  case,  will  acquire  other  special  characters  as  time  goes  on. 
The  course  of  the  symptoms  in  every  case  will  depend  on  the 
intensity,  the  duration,  and  the  nature  of  its  causes  ;  and  it  will 
continue  to  be  uniform  only  if  the  causes  retain  their  original 
relation  to  one  another. 

Having  completed  these  fragmentary  observations  on  the 
general  pa.thogeny  of  anaemia,  and  the  circumstances  to  which 
the  difference  between  individual  cases  of  the  disease  is  due,  I 
may  go  on  to  speak  of  the  etiology  of  the  disease. 

Etiology. 

Predisposing  causes  lie  at  the  root  of  many  cases  of  anaemia, 
for  all  persons  are  by  no  means  equally  prone  to  the  disease. 
Sometimes  the  malady  originates  apart  from  any  individual 
predisposition,  as  a  result  of  exciting  causes  capable  of  making 
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the  blood  store  vary  in  a  negative  direction.  When  a  predispo- 
sition to  anieraia  exists,  a  triHe  may  provoke  an  outbreak ;  on 
the  other  hand,  noxse  of  greater  intensity  are,  of  course,  capable 
of  producing  the  disease  in  persons  wholly  free  from  any  pre- 
disposition to  it. 

In  the  following  pages  the  predisposing  and  exciting  causes 
of  anfemia  will  be  considered  successively. 

A.  Predisposing  Causes. 

The  predisposing  causes  of  ansemia  consist  essentially  of 
peculiar  states  of  the  constitution,  in  which  the  physiological 
equilibrium  of  the  blood  as  a  whole,  though  not  pathologically 
disturbed,  is  nevertheless  at  a  relatively  low  ebb,  or  specially 
unstable.  Accordingly,  many  of  these  constitutional  states  pass 
imperceptibly  and  without  apparent  cause  into  true  anaemia,  the 
limit  between  health  and  disease  being  ill-defined.  Sometimes 
the  tendency  of  such  "embryonic"  forms  of  the  affection  to 
develop  into  serious  disease  may  be  very  general,  i.  e.,  any  sort 
of  cause  will  suffice  to  bring  on  ansemia.  In  a  larger  class  of 
cases,  on  the  other  hand,  actual  disease  will  only  arise  if  the 
exciting  causes  be  of  a  special  kind  and  act  in  a  special  direc- 
tion. We  shall  see  hereafter  that,  under  certain  conditions, 
anaemia  can  only  be  produced  by  noxse  that  increase  consump- 
tion ;  under  other  conditions,  by  noxae  causing  inanition  (cf.  p. 
292).  Again,  the  special  character  of  the  noxse  may  bring  them 
into  some  intimate  relation  to  the  constitutional  predisposition, 
e.  g.,  there  may  be  a  special  tendency  to  disturbed  equilibrinm 
as  regards  the  red  corpuscles,  or  as  regards  the  plasmatic  albu- 
minates. We  then  find  noxse  exciting  anaemia  only  if — in  virtue 
of  their  special  nature — they  tend  to  induce  oligocythsemia  in 
the  former  case,  hypalbuminosis  in  the  latter. 

The  diversities  of  individual  predisposition  as  regards  ansemia 
are  chiefly  determined  by  sex,  age,  and  constitution. 

1.  Sex. — We  may  take  it  as  proved  by  experience — though 
not  admitting  of  statistical  demonstration— that  the  tendency 
to  morbid  ansemia  is  much  greater  in  the  female  than  in  the 
male  sex.    This  difference  between  the  sexes  shows  itself  ver}^ 
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markedly  in  the  excejitioiial  frequency  with  which  the  rudi- 
mentary forms  of  ancBuiia,  usually  known  as  "weak  health," 
■occur  among  women.  They  often  appear  to  arise  spontaneously. 
It  is  likewise  true,  as  a  general  rule,  that  the  exciting  causes 
•of  anaemia  produce  the  symptoms  of  the  malady  more  often 
and  more  rapidly  {ccEteris  paribus)  in  women  than  in  men. 
Of  course  it  must  not  be  forgotten  that  when  the  cause  is  of 
great  intensity,  the  difference  of  sexual  predisposition  disappears 
(p.  293).  I  may  state,  further,  that  the  greater  susceptibility 
of  the  female  sex  is  especially  marked  in  respect  of  those  noxse 
which  tend  to  lessen  the  proportion  of  red  corpuscles — to  gene- 
rate oligocythsemia— whether  by  accelerating  their  destruction 
or  delaying  their  renewal. 

In  marked  contrast  to  the  development  of  ansemia  in  women, 
rudimentary  and  apparently  spontaneous  forms  of  the  disease 
are  far  less  common  in  the  male  sex.  Its  exciting  causes  meet 
with  more  resistance,  and  require  a  longer  time  to  do  their  work. 
It  is  worthy  of  note,  however,  that  the  relative  immunity  of 
the  male  sex  seems  least  marked  in  relation  to  such  noxae  as 
tend  to  produce  hypalbuminosis,  especiallj^  by  way  of  inanition. 
Lastly  (and  this  is  important  as  regards  prognosis),  the  rela- 
tively weaker  predisposition  of  the  male  sex  to  oligsemia  is 
associated  with  a  relatively  inferior  tolerance  of  the  disease. 
In  other  words,  women  are  able  to  bear  extreme  anaemia  longer 
and  better  than  men. 

Is  there  any  theoretical  explanation  of  the  different  liabilit}-  of 
the  two  sexes  to  anaemia?  Can  we  account  for  the  sexual  diversi- 
ties that  have  just  been  alliided  to  ?  We  must  look  to  physiology 
for  an  answer.  We  must  consider  the  difference  that  normally 
exists  between  the  relative  amount  and  composition  of  the  blood 
in  the  fwo  sexes  ;  also  the  different  rate  at  which  the  molecular 
changes  incidental  to  nutrition  go  on  in  them.  We  must  recol- 
lect that  the  total  volume  of  the  blood  bears  a  smaller  average 
proportion  to  the  body-weight  in  women  than  in  men  (Valentin). 
A  pathological  disturbance  of  the  normal  ratio  between  tliese. 
quantities  — a  transgression  of  the  average -limits  that  divide 
health  from  sickness— would  thus  seem  more  likely  to  occur  in 
the  female  than  in  the  male.    This  probably  explains  the  fre- 
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quency  \vitli  which  rudimentary  forms  oi!  aiuBiuia  are  met  with 
;  in  women,  as  well  as  the  rapidity  with  which  the  exciting  causes 
,  of  the  disease  produce  characteristic  symptoms  in  them.  Quan- 
t  titative  analysis  of  the  blood  in  the  two  sexes  has  shown  that 
I  the  proportion  of  red  corpuscles  is  decidedly  smaller  in  women 
I  than  in  men ;  also  that  the  blood  of  women  is  markedly  richer 
i  in  water,  and  probably  —  to  a  trilling  extent  —  in  albuminates 
i.  and  salts  (Lecanu,  Becquerel,  Rodier,  Nasse,  Welcker,  Vierordt, 
t  et  al.).    Of  these  differences  the  normal  oligocythsemia  of  the 
f  female,  as  contrasted  with  the  polycytlisemia  of  the  male,  is 
obviously  the  most  important ;  it  is  sufficient  of  itself  to  explain 
t  the  greater  liability  of  the  former  to  such  forms  of  true  anaemia 
i  -as  are  anatomically  characterized  by  a  disproportionate  reduc- 
[  tion  in  the  number  of  red  corpuscles — by  a  pathological  oligo- 
V  ^ythsemia.    (Of.  what  I  have  said  on  this  subject  under  Chloro- 
:  sis.)   Estimates  of  the  comparative  energy  of  the  molecular 
i  changes  going  on  in  the  system,  chiefly  based  on  the  quanti- 
t  tative  determination  of  the  azotized  excreta  in  the  two  sexes  in 
i  health  (Lecanu,  Bischoff,  Beigel,  et  al.),  have  shown  that  the 
!  nutritive  processes  (as  measured  by  the  quantity  of  azotized 
matter,  and  the  rapidity  of  its  decomposition),  are  far  more 
active  in  the  male  than  in  the  female.    The  greater  consumption 
of  nitrogenous  blood  constituents  —  the  greater  physiological 
demand  for  nourishment — in  the  male,  is  probably  the  reason 
^  why,  notwithstanding  the  greater  relative  quantity  of  its  j?lood, 
the  masculine  organism  does  not  seem  to  have  any  advantage 
over  that  of  the  female  in  resisting  the,  influence  of  inanition, 
especially  when  induced  by  causes  which  interfere  with  the 
renewal  of  the  plasmatic  albuminates  —  why  the  more  intense 
and  extreme  forms  of  anaemia  are  actually  more  destructive  tp 
the  male  than  to  the  female. 

Welcker's  results  justify  us  in  assigning  10 :  9  as  the  normal  ratio  between  the 
number  of  red  corpuscles  in  men  and  in  women.  Becquerel  and  Rodier  found,  as  a 
result  of  a  great  number  of  analyses,  that  1,000  parts  of  blood  taken  from  a  healthy 
man  contain,  on  an  average,  141.1  of  red  corpuscles,  while  the  same  quantity  of 
blood  frort  a  healthy  woman  contains  only  127.2.  The  mean  amount  of  albumen 
in  the  serum  of  the  male  is  69.4  ;  in  that  of  the  female,  70.5  ;  the  latter  has  a  small 
advantage  in  this  respect,  and  also  as  regards  inorganic  salts  (male,  6.7 ;  female, 
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7.4),  and  above  all,  as  regards  water  (male,  779  ;  female,  791.1).  Vierordt  gives  the 
following  summary  (based  on  the  investigations  of  different  inquirers)  of  the  mean 
proportion  of  the  individual  constituents  of  the  blood  in  the  two  sexes : 

In  the  male.  In  the  female. 

Water   784  808 

Red  blood-corpuscles   152  125 

Albumen ...    54  57 

Salts   7  8 

Fibrin   3  2 

1,000  parts.  1,000  pails. 

I  cannot  now  go  more  fully  into  the  various  methods  of  investigating  the  com- 
position of  the  blood.  They  are  none  of  them  as  accurate  as  might  be  AAdshed. 
Notwithstanding  their  imperfections  and  the  discrepancies  between  the  results 
obtained  by  different  inquirers,  we  may  regard  the  greater  abundance  of  colored 
corpuscles  in  the  male  as  established.  Whether  the  trifling  relative  excess  of  albu- 
minates in  the  female  may  not  be  balanced,  so  far  as  the  requirements  of  the  organ- 
ism are  concerned,  by  the  greater  absolute  volume  of  the  blood  in  the  male,  must 
remain  doubtful  for  the  present. 

The  greater  activity  of  molecular  change  in  the  male,  and  the  greater  consequent 
need  of  nutriment,  is  chiefly  inferred  from  the  greater  amount  (whether  absolute 
or  relative)  of  urea  he  excretes.  Vierordt  calculates,  as  the  mean  of  the  results 
obtained  by  the  various  observers  enumerated  above  (the  original  papers  are  refeiied 
to  in  the  bibliograjDhical  catalogue  prefixed  to  the  present  section),  that  a  man 
excretes  0.4  grammes  of  urea  in  twenty-four  hours,  per  kilogramme  of  body- weight, 
while  a  woman  only  excretes  0.35  grammes,  the  ratio  between  the  sexes  being  8:  7. 
The  carbonic  acid  eliminated  by  the  lungs  exhibits,  according  to  Scharling,  a  still 
greater  difference,  for  the  quantity  of  this  gas  given  off  by  the  male,  per  unit  of 
body- weight,  stands  to  that  given  off  by  the  female  in  the  ratio  of  about  4 :  3, 
Analogous  results  were  formerly  obtained  by  Andral  and  Gavarret,  who  reckon 
that  the  male  gives  off  about  one-third  more  carbonic  acid  than  the  female. 


Before  bringing  my  observations  on  the  influence  of  sex  to  a 
close,  I  must  allude  to  the  special  relation  that  subsists  between 
pregnancy  and  anemia.  It  is  generally  admitted  that  pregnant 
women  are  peculiarly  liable  to  the  disease  ;  there  can  be  no  ques- 
tion, moreover,  that  in  one  of  its  forms,  hereafter  to  be  described 
as  "progressive  pernicious  anaemia,"  it  is  especially  connected 
with  pregnancy  (Gusserow  But,  even  apart  from  the  excep- 
tional instances  of  progressive  pernicious  anemia,  we  find  various 


•  Archiv  fiir  Gynaecologie.  II.  (1871).  Heft  2,  p.  218,  seqq. 
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deo-rees  of  ordinary  anjBmia,  characterized  by  its  usual  synip- 
r  tonis,  in  many  pregnant  women  ;  so  that  we  are  quite  justilied 

in  speaking  of  pregnancy  as  a  predisposing  cause  of  the  disease. 
1  If  we  go  on  to  inquire  what  are  the  exciting  causes  that  provoke 
I  true  pathological  anaemia  in  pregnant  women,  we  shall  lind  that 
:  they  are  mostly  such  as  interfere  with  the  renewal  of  the  blood 

 such  as  operate  by  way  of  inanition.    Let  us  now  consider  the 

]  physiological  basis  of  the  above  assertions. 

The  blood  of  pregnant  women  who  are  in  good  health  has 
\  been  shown  to  contain  a  relatively  large  proportion  of  water  ;  the 
1  proportion  of  red  corpuscles,  and  especially  of  albumen,  is 
I  diminished ;  that  of  leucocytes  moderately  increased  (Simon, 
1  Becquerel  and  Rodier,  Popp,  Zimmermann,  Kiwisch,  Cazeaux, 
r  et  al.).  In  other  words,  the  composition  of  the  blood  is  in  all 
!  respects  brought  nearer  to  the  standard  of  pathological  anjemia. 
1  But  the  changes  I  have  just  enumerated  as  normally  occurring 
i  in  the  pregnant  female  are  very  intimately  connected  with  the 
i  increased  demand  for  nutrient  matter  incidental  to  pregnancy. 
I  If  we  consider  the  enormous  overgrowth  of  the  uterus  which 
!  necessarily  results  from  the  reception  of  the  fertilized  ovum,  and 
:  the  quantity  of  matter  actually  surrendered,  through  the  pla- 
<'  cental  circulation,  to  the  embryo,  which  depends  for  its  supplies 

on  the  maternal  organism,  it  is  clear  that  pregnancy  must  exag- 
i.  gerate  the  instability  of  the  physiological  equilibrium  of  the 
!  mother's  blood,  and  thereby  increase  her  liability  to  pathological 
:i  anjemia.  More  especially  may  we  anticipate  the  development  of 
r  this  condition  when  the  constituents  of  the  blood  are  insufR- 

•  ciently  renewed ;  in  other  words,  when  the  pregnant  female  is 
exposed  to  any  of  those  influences  which  tend  to  produce  anaemia 

^  by  way  of  inanition  {vide  supra).    Finally,  the  whole  mass  of 
the  blood  is  physiologically  reduced,  as  regards  its  percentage 
composition,  to  a  state  of  what  may  be  called  "temporary 
;  impoverishment,"  a  state  capable  of  passing  very  gradually  and 
.  imperceptibly,  flrst  into  rudimentary,  then  into  complete  patho- 

•  logical  ansemia.  We  shall  come  across  analogous  physiological 
>  states  in  the  course  of  the  next  few  pages,  and  when  we  come  to 

consider  the  exciting  causes  of  anaemia  we  shall  find  that  certain 
morbid  processes,  causally  connected  with  this  disease,  may  be 
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elucidated  by  reference  to  the  general  principles  I  have  just  laid 
down. 

2.  ^^e.— Although  anaemia  is  very  common  at  all  ages,  it 
cannot  be  denied  that  the  tendency  to  it  is  more  marked  at  cer- 
tain periods  of  life  than  at  others.  Infancy  and  youth,  on  the 
one  hand,  old  age  on  the  other,  are  specially  predisposed  to  it ; 
while  the  years  of  maturity,  though  far  from  showing  any  abso- 
lute immunity,  are  nevertheless  comparatively  exempt.  That 
the  epochs  mentioned  above  are  specially  predisposed  to  the  dis- 
ease, is  proved  not  merely  by  the  ease  with  which  it  may  be 
brought  on,  but  also  by  the  frequency  of  its  rudimentary  forms, 
and  their  apparently  spontaneous  origin.  (Cf.  analogous  facts 
under  the  head  of  "Sex.")  How  often  do  we  see  persons  whose 
constitution  was  feeble  and  anaemic  during  childhood  and  pu- 
berty, growing  up  into  a  vigorous  maturity ;  how  often,  on  the 
other  hand,  do  we  see  symptoms  of  anaemia  making  their  first 
appearance  insidiously  and  without  definite  cause  in  persons 
hitherto  robust,  during  the  decline  of  life.  Again,  the  predis- 
position due  to  age  displays  a  characteristic  diversity  of  behavior 
towards  the  exciting  causes  of  anaemia,  a  diversity  depending  on 
the  way  in  which  those  causes  operate.  By  instituting  compara- 
tive observations  at  the  bedside  on  a  suflficientl}^  extensive  scale, 
we  may  readily  convince  ourselves  that  those  noxae  which  tend 
to  produce  anaemia  by  way  of  inanition,  e.,  by  interfering  with 
the  normal  activity  of  sanguification,  are  peculiarly  hurtful  in 
childhood  and  youth,  before  the  body  has  reached  its  full 
stature  ;  while  on  the  other  hand  old  age,  relatively  tolerant  of 
privation,  is  chiefly  endangered  by  sudden  increase  of  consump- 
tion. Upon  the  whole  we  may  conclude  (setting  aside  the  more 
intense  causes  of  anaemia,  from  which  there  is  no  such  thing  as 
individual  immunity)  that  middle  life,  between  the  twentieth 
and  fortieth  yeavs,  is  most  tolerant  of  those  influences  which 
tend  to  induce  anaemia,  and  best  able  to  withstand  them. 

Such  are  the  teachings  of  experience.  Like  those  concerning 
the  influence  of  sex,  however,  they  may  be  simply  and  obviously 
deduced  from  a  few  well-known  physiological  principles.  In  the 
first  place,  it  has  been  experimentall}^  established  that  the  total 
volume  of  the  blood  in  relation  to  the  body-weight  is  at  its 
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greatest  during  the  iirime  of  life ;  and  that  it  is  relatively  smaller 
(in  health)  in  children  and  old  people.  Again,  the  blood  in 
childliood  and  youth,  and  also  during  the  decline  of  life,  is 
somewhat  more  watery,  and  contains  less  solid  matter,  whether 
in  solution  or  suspension  (Becquerel  and  Rodier)  than  the  blood 
of  middle  age.  [The  blood  of  the  infant,  during  the  first  few 
days  of  its  existence,  must  be  excluded  from  this  comparison  ;  its 
^composition  is  in  many  ways  peculiar  ;  for,  while  its  total  volume 
•is  relatively  very  small,  it  is  highly  concentrated,  and  especially 
rich  in  red  corpuscles  (Denis,  Panum,  11.  cc.)].  It  follows, 
(accordingly,  that  the  blood  of  vigorous  adults,  especially  between 
\  twenty-five  and  forty,  is  superior  both  in  quantity  and  composi- 
;  tion  to  that  of  children  and  old  people,  and  must,  therefore,  be 
^better  able  to  resist  the  causes  of  anaemia.  Hence,  doubtless, 
ithe  greater  rarity  of  the  rudimentary  forms  of  the  disease  at 
;  this  period  ;  hence,  too,  their  frequency  before  and  after  it,  even 
without  any  discoverable  cause. 

Now,  although  the  differences  in  the  quantity  and  quality  of 
ithe  blood  enable  us  to  understand  the  varying  liability  of  the 
1  organism  at  different  ages  to  oligsemia,  those  differences  in  the 
nutrient  fluid  must  themselves  be  regarded  as  the  outcome  of 
-certain  periodic  variations  in  the  molecular  movement  of  matter 
dn  the  system — variations  of  a  normal  kind.    Strictly  speaking, 
therefore,  we  must  go  back  to  those  variations  if  we  would 
: obtain  a  deeper  insight  into  the  true  causes  of  the  different  pre- 
i  disposition  to  anaemia  at  different  ages  ;  especially  if  we  would 
-ascertain  how  it  is  that,  in  youth  and  in  old  age,  the  predisposi- 
tion varies  according  to  the  nature  of  the  exciting  causes,  as  we 
^know  from  experience  that  it  does.    So,  too,  the  greater  toler- 
I'.ance  for  enfeebling  influences  exhibited  during  middle  life — a 
'  tolerance  independent  of  the  particular  way  in  which  such  influ- 
ences  operate — can  only  be  correctly  appreciated  after  a  compar- 
'•ative  survey  of  the  physiological  variations  in  the  rate  of  molec- 
•  ular  metamoi-phosis  throughout  life. 

It  should  be  noted,  in  the  first  place,  that  these  typical  varia- 
'tions  in  the  general  course  of  nutrition  are  not  confined  to 
!'  the  mass  of  matter  moved,  but  are  likewise  manifested  in  the 
>  velocity  and  direction  of  its  movement.   While  the  mass  moved, 
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as  ma}^  be  inferred  from  tlie  absolute  out-put,  is  at  its  maximum 
during  the  years  of  maturity,  being  decidedly  smaller  in  child- 
liood  and  old  age,  the  rapidity  of  movement,  on  the  other  hand, 
is  far  greater  in  the  child  than  in  the  adult,  and  sinks  to  a  mini- 
mum as  life  is  drawing  to  a  close. 

That  the  rate  of  molecular  change  does  really  undergo  a  pro- 
gressive retardation  (apart  from  a  few  intermediate  fluctuations) 
may  be  inferred  from  the  relative  amount  of  the  excreta  (espe- 
cially urea  and  carbonic  acid)  given  off  by  the  organism  at 
different  periods  of  life  ;  for  the  proportion  of  the  excreta  in 
relation  to  the  body-weight  exhibits  a  steady  decrease  as  years 
go  on.  Finally,  the  direction  of  molecular  movement  tends  in 
the  adult  and  in  the  aged  organism  merely  to  maintain  the 
existing  state  of  the  tissues,  while  during  childhood  and  youth 
it  tends  to  promote  their  increase  ;  in  the  latter  period,  therefore, 
we  have  not  merely  a  perpetual  compensation  for  the  losses 
daily  incurred — or  nutrition,  in  the  narrower  sense  of  the  term — 
but  also  what  are  known  as  the  phenomena  of  growth.  The 
tissue-elements,  or  cells,  are  still  under  the  influence  of  the 
"evolutionary  impulse"  (Wachsthumsreiz  of  Virchow^)  con- 
ferred on  them  at  the  moment  of  conception ;  and  both  the 
rapid  nutritive  changes  {mde  supo^a),  and  the  luxuriant  prolifer- 
ation of  successive  generations  of  cells  inheriting  the  formative 
nisus  from  their  parents,  are  continually  robbing  the  blood  of 
relatively  large  quantities  of  matter  for  the  purposes  of  nutrition 
and  of  growth.  The  blood  of  the  child  and  growing  youth  is 
thus  clearly  in  a  state  of  "physiological  distress;"  so  long, 
however,  as  supplies  are  abundantly  poured  in,  this  does  not 
pass  into  pathological  anaemia  ;  but.  Just  as  in  pregnancy,  the 
somewhat  watery  condition  of  the  blood  and  its  comparatively 
smaller  volume  point  to  the  existence  of  a  certain  degree  of 
impoverishment,  and  it  is  clear  that  true  anaemia  will  be  at 
once  developed  if  either  the  supply  of  nutrient  matter  from 
without  be  checked,  or  the  vigorous  activity  of  the  chylopoetic 
and  cytogenic  apparatus,  proper  to  this  time  of  life,  happen  in 
any  way  to  be  interfered  with.    Accordingly,  the  special  liability 
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,1  of  childhood  and  youth  to  aiifeniia  manifests  itself — as  has 
;i  already  been  stated,  thouo-h  not  explained— principally  by  an 
extreme  susceptibility  to  all  sucli  noxae  as  hinder  physiological 
r  renewal  of  the  blood  constituents— or,  in  other  words,  operate  by 
VI  way  of  inanition. 

During  the  prime  of  life,  the  stream  of  nutritive  changes  is 
i.  less  rapid,  and  the  growth  of  the  organism,  though  not  wholly 
:t  an-ested,  is  thrust  far  into  the  background  by  the  functional  and 
[  trophic  phenomena  exhibited  by  the  tissues.  The  change  in  the 
:•  rapidity  and  direction  of  movement  is  associated  with  a  lessened 
i  demand  for  nourishment  on  the  part  of  the  tissues  (figuratively 

>  speaking,  the  corpuscular  elements  are  less  hungry  for  blood, 
f  i.  for  the  nutritive  and  plastic  constituents  of  the  blood),  and 
r  therefore  with  an  accumulation  of  these  constituents  in  the 

blood.  Such  accumulation  is  the  more  apt  to  occur  in  health, 
i  as  the  power  of  adequately  restoring  those  constituents,  which 
i  are  principally  consumed  in  maintaining  the  tissues  in  statu  quo, 
r  remains  for  the  time  being  unimpaired  ;  the  digestive  apparatus 
1  has  lost  none  of  its  energy,  and  the  cytogenic  organs  continue  to 
I  act  vigorously.  Hence,  there  results  a  state  of  normal  plethora, 
1  manifesting  itself  in  the  quantity  and  composition  of  the  blood, 
i  and  also  in  a  greater  power  of  resisting  all  the  causes  that  tend 

to  induce  anaemia. 

Lastly,  the  course  of  nutrition  undergoes  a  further  change 
1  during  the  decline  of  life,  and  especially  in  old  age.  True,  the 
I  demands  on  the  blood  are  less  than  they  were ;  the  body  has 
■  ceased  to  grow  ;  the  nutrition  of  the  tissues  is  slow  and  languid, 

their  corpuscular  elements  no  longer  showing  much  vitality ; 

>  still,  the  normal  plethora  of  the  blood  is  no  longer  to  be 
'  observed.    On  the  contrary,  the  condition  of  the  nutrient  fluid 

>  shows  signs  of  impoverishment,  of  an  impoverishment  diametric- 
i  ally  opposite  to  that  prevailing  in  youth,  having  its  root  in  the 

insufficiency  of  the  physiological  renewal  of  the  blood,  and  its 
1  ultimate  causes  in  the  lessened  subjective  need  of  nourishment, 
'  in  the  sluggishness  of  the  digestive  process,  in  the  functional 

enfeeblement  of  the  cytogenic  organs.  The  resulting  senile 
'  involution  of  the  blood  causes  that  fluid  to  approach  more 

nearly,  as  regards  quantity  and  composition,  to  the  blood  of 
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cliildliood ;  from  this,  however,  it  dilfers  in  the  kind  of  predis- 
position to  oligsemia  which  it  entails  ;  for,  whereas  the  blood  of 
the  child  is  most  susceptible  to  influences  operating  by  way  of 
inanition,  that  of  the  old  man  presents  a  diminished  tolerance 
of  those  that  operate  by  way  of  consumption.  For,  as  the 
sources  from  which  the  blood  draws  its  supplies  are  beginning 
to  run  dry,  the  symptoms  of  oligemia  will  show  themselves  the 
moment  the  consumption  of  blood-constituents  is  unusually 
increased.  The  blood-store  in  old  age  may  be  likened  to  a  stag- 
nant pool  whose  springs  are  dried  up  and  whose  level  rapidly 
sinks  as  soon  as  it  is  tapped  at  any  point. 

These  brief  hints  must  suffice  to  indicate  the  great  importance 
of  age  among  the  predisposing  causes  of  anaemia.  At  the  same 
time  they  explain  the  clinical  differences  of  susceptibility  dis- 
played by  the  organism  at  different  epochs  to  noxse  which 
operate  in  different  ways. 

The  greater  activity  of  the  nutritive  processes  in  childhood  is  chiefly  inferred 
from  the  ratio  between  the  body-weight  and  the  quantity  of  the  principal  excreta. 
The  child  and  growing  youth  give  off  more  carbonic  acid  and  urea  (relatively  to 
the  body- weight)  in  equal  intervals  of  time  than  the  adult.  The  evidence  as  regards 
urea  may  be  found  in  the  pajjers  of  Lecanu,  Scherer,  Bisclioff,  and  Hosier;  as 
regards  carbonic  acid,  it  is  derived  from  the  experiments  of  Scharling  (see  Bibli- 
ography, p.  282).  Scherer  gives  1.9  :  1  as  the  ratio  between  the  production  of  urea 
in  children  and  in  adults.  The  ratio  for  carbonic  acid,  according  to  Scharling,  is 
about  1.88  :  1.  As  regards  these  two  ultimate  i^roducts,  therefore,  which  furnish 
the  best  criterion  of  the  rate  at  which  nutritive  changes  are  going  on,  the  figures 
are  nearly  twice  as  high  in  the  child  as  in  the  adult.  The  few  data  we  possess 
concerning  the  urine  in  old  age  (v.  Bibra,  Geist)  tend  to  show  that  its  absolute 
amount  is  markedly  diminished.  The  quantity  of  urea  is  also  lessened,  though  not 
to  the  same  extent.  As  regards  carbonic  acid,  the  experiments  of  Andral  aud 
Gavarret  point  to  a  gradual  decrease  in  its  amount  from  about  the  fortieth  year  of 
life ;  so  that  the  ratio  between  the  proportion  of  the  gas  given  off  at  forty  and  that 
given  off  at  eighty  may  be  approximately  stated  as  5  :  4. 

The  relative  magnitude  of  the  in-take  in  childhood  and  in  adult  life  shows  a 
still  greater  contrast  than  that  of  the  out-put,  for  youth  has  not  merely  to  cover  its 
expenditure,  but  to  provide  for  the  growth  of  the  organism.  To  this  point  we 
shall  have  to  return  when  we  come  to  speak  of  the  prophylaxis  of  anjemia. 


3.  Constititt}on.—W\i\).m  the  somewliat  a,rbitrary  limits  of 
health,  we  find  that  individuals  differ  in  the  degree  of  their  pre- 
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L  disposition  to  an^Binia,  indopendeiitly  botli  of  their  age  and  sex. 
'Such  differences  are  intimately  bound  up  with  the  physiological 
•type  of  the  individual  constitution. 

The  term    constitution  "  has  already  been  defined  in  my  introductory  observa- 
uons  (p.  253),  but  it  may  be  well  to  remind  the  reader  that  the  terms  employed  in 
ithis  department  of  physiology,  notwithstanding  its  pre-eminent  theoretic  and  prac- 
itical  importance,  are  far  from  being  precise.    We  have  no  accurate  information 
(.concerning  the  differences  that  undoubtedly  exist  between  the  mechanism  of  the 
■vital  processes  in  different  individuals.    Accordingly,  Avhen  at  the  bedside  we 
Lspeak  in  the  traditional  way  about  "strong,"  "weak,"  "relaxed,"  "plethoric," 
etc.,  constitutions,  our  phraseology  expresses  the  results  of  our  immediate  intuition 
I  and  subjective  interpretation  of  the  phenomena  presented  by  the  outward  habit  of 
ithe  person  examined,  rather  than  any  clear  ideas  about  the  true  mechanism  of  the 
vital  processes,  such  as  could  only  be  obtained  by  more  exact  methods  of  research. 
The  indistinctness  of  our  ideas  entails  an  arbitrary  employment  of  terms,  and  the 
.  latter,  in  its  turn,  reacts  upon  the  former  and  adds  to  the  obscurity  of  the  subject, 
r  It  is  difficult  to  get  anything  consistent  and  precise  out  of  this  tangle  of  confused 
'.ideas  and  vague  terms.    We  must  limit  our  attempts  in  this  direction  to  our  imme- 
diate object,  viz.,  the  discovery  and  recognition  of  the  predisposing  causes  of 
:  anaemia. 

In  the  first  place  it  is  important  to  notice  that  the  blood  store 
differs  in  magnitude  in  different  persons,  all  of  whom  may  never- 
theless be  called  "healthy"  in  the  ordinary  sense  of  the  v^ord; 

land  that  such  differences  are  independent  both  of  age  and  sex. 
Of  course,  the  volume  of  blood  cannot  be  determined  during  life, 

jand  we  seldom  have  a  chance  of  learning  its  centesimal  composi- 
tion in  any  particular  case  by  direct  analysis  ;  still,  the  fullness 

lof  the  vascular  system,  as  inferred  from  the  state  of  the  pulse 
and  the  color  of  visible  parts — further,  the  development  of  the 
nuiscular  system  and  of  the  panniculus—tnrmsh  signs  that 

ienable  us  to  judge  of  the  amount  of  blood  and  of  its  functional 
value  in  any  individual  case.  First,  then,  we  have  an  unequal 
quantity  of  blood  in  different  persons,  an  inequality  which  may 

'be  estimated  at  any  rate  approximately;  next,  we  have  differ- 
ences in  the  state  of  bodily  nutrition  ;  and  on  these  two  sets  of 
phenomena  taken  together  we  are  able  to  found  our  prinuiry 
division  of  healthy  constitutions  into  such  as  are  vigorous  (rich 
m  blood)  and  such  as  are  feeble  (spanajmic).  It  is  self-evident 
that  the  predisposition  of  the  latter  to  pathological  oliga^mia 
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must  be  vastly  greater  than  tliaf  of  the  former— nay,  that  the 
spansemic  constitution,  as  I  have  previously  had  occasion  to 
Temark,  passes  by  insensible  gradations  into  positive  angemia. 

This  tendency  of  feeble  constitutions  to  positive  anaemia  is 
primarily  general,  equally  susceptible  of  being  heightened  by 
such  exciting  causes  as  increase  the  consumption,  or  interfere 
with  the  renewal  of  the  nutrient  fluid  ;  the  lessened  blood  store, 
per  se,  entailing  a  predisposition  to  anaemia,  just  as  it  is  partly 
to  blame  for  the  impaired  nutrition  of  the  tissues. 

If,  on  the  one  hand,  the  mass  or  quantity  of  the  available 
pabulum  in  the  blood  is  in  causal  connection  with  the  predis- 
position to  anaemia,  so  also,  on  the  other  hand,  is  the  rate  at 
which  the  nutritive  processes  go  on ;  indeed,  this  is  one  of  the 
factors  on  which  the  amount  of  the  blood  store  depends.  The 
old  school  had  a  Just  notion  of  important  constitutional  differ- 
ences, without,  of  course,  having  any  clear  insight  into  the  indi- 
vidual factors  concerned,  when  they  spoke,  e.  g.^  of  relaxation  or 
torpor,  associating  these  terms  with  an  idea  of  sluggish  languor 
in  the  vital  processes.  Tbe  "relaxed"  type  of  constitution  is  a 
very  common  one;  and  even  when  not  alread}^  affected  by  defi- 
nite disease,  it  is  predisposed  to  anaemia,  owing  to  its  inability  to 
resist  consuming  influences.  Such  constitutions  resemble  old 
age,  and  in  some  degree  anticipate  it  by  exhibiting  during  youtli 
and  manhood  a  relatively  feeble  power  of  renewing  the  function- 
ally important  elements  of  the  blood.  Hence,  they  usually 
continue  to  present  an  appearance  of  health  so  long  onl}^  as  no 
great  claims  are  made  upon  the  blood.  The  opposite  of  the 
"relaxed"  type  may  be  denoted  by  the  term  "tough";  "  tone" 
may  be  taken  as  the  opposite  of  "torpor."  A  "tough"  or 
"tonic"  constitution  will  thus  denote  one  which  possesses  in  a 
relatively  high  degree  the  power  of  rapidly  supplying  whatever 
losses  the  blood  may  undergo,  by  adequate  exertions  on  the  part 
of  the  chylopoetic  and  cytogenic  viscera,  and  which  therefore 
enjoys  a  comparative  degree  of  immunity  from  the  effects  of 
noxje  operating  by  way  of  consumption.  Nutrition  consists 
essentially,  as  I  shall  have  to  repeat  again  and  again,  in  a  phy- 
siological reciprocity  between  the  blood  and  the  tissues.  The 
tissues  play  an  actim  part  in  the  nutritive  process  ;  they  are 
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consumers  of  the  nutrient  fluid  ;  they  are  not  merely  nourished 
it — they  devour  it.  It  is  phiin  that  the  rate  of  molecular 
movement  in  the  process  of  nutrition  must  depend,  not  merely 
on  the  rate  at  which  the  blood  renews  itself,  but  also  on  the  rate 
at  which  it  is  consumed — in  other  words,  on  the  appetite  of  the 
tissue-elements  for  food.  There  can  be  no  doubt  that  such  phy- 
siological diversities  of  corpuscular  appetite  really  exist.  The 
term  ''erethism"  may  fairly  be  borrowed  from  the  older  medi- 
cine to  denote  a  state  of  the  tissue-elements  in  which  their 
desire  for  pabulum  is  relatively  great.  This  state  does  not 
involve  any  predisposition  to  anaemia,  so  long  as  it  is  accom- 
panied by  an  adequate  energy  of  sanguification.  On  the  con- 
trary, the  most  healthy  type  of  constitution  is  that  which  may 
be  likened  to  an  abundant  stream  with  a  considerable  fall,  ^.  e. , 
that  which  produces  blood  in  abundance — thereby  having  a  large 
store  on  which  to  draw — and  also  consumes  it  freely.  This  is  not 
sm-prising  when  we  reflect  that  some  part  of  the  energy  which 
contributes  to  maintain  nutrition  is  derived  from  the  chemical 
affinities  between  the  blood  and  the  tissues.  A  large  supply  of 
blood,  when  of  normal  composition,  must  augment  the  activity 
of  the  nutritive  process,  both  in  extent  and  in  intensity  ;  just 
as,  cmteris  paribus^  the  rate  at  which  a  river  flows  is  propor- 
tionate to  the  depth  of  the  water  in  its  bed. 

But  this  "nutritive  erethism"  of  the  tissues,  when  strongly 
marked,  may  under  certain  conditions  tend  to  increase  the  pre- 
disposition to  ansemia,  particularly  if  sanguification  is  unable  to 
keep  pace  with  it.  Under  such  circumstances  there  arises  a  con- 
stitutional state  which  may  be  likened  to  a  mountain  torrent, 
poor  in  water  but  with  a  great  fall— a  state  in  which  no  reserve 
store  can  be  accumulated,  because  the  rapid  consumption  of 
material  is  only  just  covered  by  its  renewal.  In  contrast  to  the 
•'simple  relaxation  "  analyzed  above,  such  constitutions  may  be 
included  under  the  head  of  "  irritable  weakness."  Indeed,  from 
the  point  of  view  of  cellular  pathology,  it  seems  quite  fair  to 
extend  the  terms  "erethism"  and  "irritability"  from  t\\Q func- 
tional aspect  of  cell-life  to  its  trophic  and  plastic  manifestations. 
It  is  clear  that  the  condition  of  "irritable  weakness"  will 
chiefly  show  itself  by  increasing  the  susceptibility  of  the  consti- 
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tution  to  such  noxse  as  interfere  witli  the  renewal  of  the  blood- 
to  such  as  operate  by  way  of  manition.  Persons  of  this  consti- 
tution are  singularly  incapable  of  resisting  privations.  Some- 
times, however,  under  more  favorable  nutritive  conditions  (herein 
resembling,  as  already  pointed  out,  the  scanty  torrent  with  its 
great  fall),  they  may  be  capable  of  an  amazing  display  of  energy. 

There  is  yet  another  form  of  constitution  to  be  alluded  to— 
that  in  which  the  power  of  renewing  the  constituents  of  the 
blood  is  unimpaired  while  the  "  nutritive  erethism "  of  the  tis- 
sues is  relatively  feeble.  A  superfluity  of  pabulum  will  thus 
accumulate  in  the  blood,  its  conversion  into  tissue  being  delayed 
owing  to  the  languor  of  the  tissue  elements  themselves.  The 
"plethora"  induced  in  this  way  confers  a  certain  immunity 
towards  the  ordinary  causes  of  anaemia  ;  but  it  does  more  than 
this.  Persons  of  plethoric  habit  are  often  actually  benefited, 
though  only  for  a  time,  by  exposure  to  influences  which  ordina- 
rily induce  slight  anaemia,  e.  g.,  the  milder  forms  of  fever. 

A  further  question  which  connects  itself  with  the  above  considerations  is  that  of 
the  objective  signs  by  which  the  constitutional  differences  in  question  may  be  rec- 
ognized. It  would  be  idle  to  deny  that  no  such  certain  criteria  as  those  by  which 
we  estimate  the  total  amount  of  the  blood  and  the  state  of  bodily  nutrition  [i.  e., 
the  level  of  molecular  movement  in  the  system]  exist  for  judging  of  the  rate  at 
which  nutrition  is  going  on,  or,  at  any  rate,  that  the  most  trustworthy  signs  are  not 
as  a  rule  such  as  arouse  the  attention  of  the  physician.  In  most  cases  our  only 
clue  for  tracing  out  at  the  bedside  those  differences  of  temperament  Avliich  depend 
on  variations  in  the  rate  at  which  nutrition  goes  on,  is  furnished  ex  nocentihus,  e.  g., 
we  infer  that  the  patient  is  of  a  "relaxed  "  constitution  where  we  find  him  unusu- 
ally prone  to  succumb  to  such  influences  as  promote  consumption  ;  we  infer  "irrita- 
ble weakness  "  when  he  is  prematurely  exhausted  by  comparatively  slight  privations, 
and  so  on.  Still,  we  do  get  some  information  from  diversities  of  the  habit,  though 
such  information  is  only  of  a  conditional  kind.  Without  going  too  far  into  details, 
I  may  point  out  in  the  first  place  that  the  "vigorous  "  or  "  robust"  type  of  consti- 
tution, which  unites  the  attribute  of  "toughness"  to  a  certain  measure  of  "nutri- 
tive cretliism,"  is  usually  characterized  by  a  full,  strong  pulse,  a  ruddy  comjilexion, 
well-developed  bones  and  muscles,  togetlier  with  a  moderate  layer  of  subcutaneous 
fat.  Any  more  considerable  development  of  the  parmiciilus  adipoms  (especially 
when  out  of  proportion  with  that  of  other  structures),  combined  with  the  charac- 
ters just  enumerated,  indicates  what  we  have  termed  the  "plethoric"  type.  The 
majority  of  fat  and  pasty  people  do  not,  however,  belong  to  this  category,  but 
ratlier  to  the  weakly,  anaemic  forms  of  constitution  (for  details,  see  the  section  on 
the  Etiology  of  Obesity).  They  represent  a  state  of  organization  in  which  the  blood 
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store  is  relatively  small,  and  in  which  the  nutritive  processes,  more  especially,  are 
relaxed  and  sluggish.  A  "  relaxed  anaemic "  constitution  is  still  more  common 
without  obesity.  We  then  find  the  individual— his  skeleton,  and  more  especially 
his  muscular  system  and  panfticulus—woaving  an  impoverished  aspect.  The  defec  t 
of  nutrition  shows  itself  in  the  muscles— which  are  not  masked,  as  they  are  in  pasty 
people,  by  a  thick  layer  of  fat — whose  nutritive  tension  (Virchow  ')  is  relatively 
low,  whose  tonus  is  imperfect.  We  see  this  at  a  glance,  and  find  the  locomotive 
organs  proportionately  feeble.  This  form  of  habit  occurring  in  persons  whose  con- 
stitution belongs  to  the  relaxed  anaemic  type  is  closely  allied  to  that  in  pathological 
anivinia ;  the  former,  indeed,  passes  into  the  latter  quite  as  often  as  it  follows  it. 
Finally,  as  regards  the  aspect  of  persons  with  "  irritable  weakness"  of  nutrition,  it 
may  be  stated  broadly  that  in  them  the  adipose  tissue  is  reduced  to  its  physiologi- 
cal minimum  ;  they  look  lean,  often  quite  withered.  The  muscular  system,  though 
sparingly  developed,  is  not  devoid  of  a  certain  degree  of  "nutritive  tonus."  In 
any  case  it  is  more  capable  of  doing  work  than  it  is  in  the  foregoing  type  of  con- 
stitution, though,  of  course,  it  lacks  the  staying  qualities  exhibited  by  the  muscles 
of  the  robust.  Finally,  the  relative  amount  of  the  excreta,  more  especially  of  urea, 
would  be  of  the  utmost  value  as  a  measure  of  the  rate  at  which  tlie  nutritive  pro- 
cesses go  on  in  the  various  types  of  constitution  ;  for,  taking  the  body  weight,  the 
accumulated  fat  of  the  pannieulus,  the  degree  of  develojiment,  etc.,  into  account, 
it  would  furnish  the  most  reliable  test  of  the  activity  of  the  nutritive  processes 
going  on  in  different  healthy  individuals.  Unfortunately,  this  field  of  investigation 
is  still  all  but  uncultivated.  The  physician  would  have  to  subject  his  patients  to 
systematic  investigation,  and  to  study  their  peculiarities  when  they  are  in  health ; 
but,  if  this  were  done  in  a  sufficient  number  of  cases,  it  would  certainly  do  more 
than  can  be  done  in  any  other  way  to  clear  up  our  ideas  on  the  subject. 

I  must  say  a  few  words  about  the  causes  to  which  the  above 
diversities  of  constitution  are  due — so  far  as  these  causes  are 
known,  and  so  far  as  they  have  any  bearing  on  the  subject  of 
ana3mia.  First,  I  may  refer  the  reader  to  the  observations  made 
above  (p.  267) ;  I  may  remind  him  that  the  constitution  of  the 
individual  is  a  result,  partly  of  inheritance,  partly  of  the  opera- 
tion of  outward  influences  during  foetal  and  extra-uterine  life. 
Thus,  for  example,  that  form  of  weakly  constitution  without 
actual  disease  which— now  in  the  form  of  "  relaxation,"  now  in 
that  of  "  irritable  weakness" — is  met  with  in  so  many  persons, 
and  so  often  passes  into  pathological  anjeraia,  is  often  inherited 
from  the  male  or  the  female  parent,  or  from  both  of  them 
together.   A  predisposition  to  oligsemia  is  often  a  family  charac- 
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teristic.  Looking  more  deeply  into  the  matter,  we  find  this  to 
mean  that  the  average  power  of  renewing  the  constituents  of  the 
blood,  the  average  rapidity  with  which  they  are  used  up  in 
nutrition  and  growth,  and  finally  the  average  amount  of  the  blood 
store  (as  the  resultant  of  the  first  two  elements),  are  collectively 
subject  to  hereditary  influences.  Hence,  the  exaggeration  of 
constitutional  weakliness  into  pathological  anaemia  may  be  a 
probability  from  the  first.  But,  apart  from  this,  the  inherited 
type  of  constitution  is  susceptible  of  being  considerably  modified 
by  outward  causes  ;  the  tendency  to  anaemia  may  be  augmented 
by  changes  in  the  environment.  These  outward  causes  are 
throughout  identical  with  those  which,  when  more  intense,  pro- 
duce pathological  oligsemia  directly.  They  need  not  be  enumer- 
ated here,  since  they  will  be  fully  discussed  in  the  ensuing  sec- 
tion, devoted  to  the  exciting  causes  of  anaemia. 

Exciting  Causes. 

Whether  there  be  any  individual  predisposition  to  anaemia  or 
no,  the  disease  may  take  one  of  two  forms :  it  may  arise  as  an 
independent  malady — idiopathic  anaemia — or  as  a  consequence 
of  some  other  morbid  process — symptomatic  anaemia.  Before 
going  on  to  consider  the  various  disorders  that  may  induce  symp- 
tomatic anaemia,  we  shall  consider  those  noxae  which  are  able  to 
generate  its  idiopathic  form. 

1.  Deficient  Supply  of  Food. 

Want  and  poverty,  ignorance,  malice,  avarice,  are  often  to 
blame  for  insufficient  nourishment,  and  the  anaemia  and  maras- 
mus that  result  from  it.  So  far  as  these  cases  of  anaemia  from 
inanition  (using  the  word  in  its  primary  sense)  come  under 
medical  observation  and  treatment,  they  are  usually  due  to 
insufficient  feeding,  not  to  absolute  starvation.  The  way  in 
which  anaemia  results  from  defective  feeding— defective  either 
in  quantity  or  in  quality— is,  upon  the  whole,  plain  enough  to 
render  any  elaborate  explanations  superfluous  ;  still,  it  may  be 
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;  as  well  to  recall  the  following  points  succinctly  to  the  reader's 
I  mind. 

Inasmuch  as  cell-growth  and  nutrition  involve  a  perpetual 
.  consumption  of  nutrient  and  plastic  blood  constituents,  espe- 
i  cially  albuminates,  and  as  the  assimilative  activity  of  the  tissue 

•  elements  is  one  of  their  vital  properties,  and  therefore  coeval 
•with  the  life  of  each  particular  cell,  it  is  clear  that  any  reduc- 
I  tion  in  the  supply  of  nutriment  from  without  must  sooner  or 
!  later  diminish  the  total  store  of  pabulum  in  the  blood.  Should 
I  the  deficit  be  large,  symptoms  of  anaemia  make  their  appear- 
:  ance ;  they  must  be  viewed  not  merely  as  the  direct  expression 
I  of  the  blood-change  that  has  occurred,  but  also  as  effects  of 
I  this  blood-change  on  nutrition.    For,  although  the  trophic  and 

•  plastic  functions  of  the  tissue  elements  are  independent — in  Icind 
— of  the  supply  of  food  to  the  body  and  of  the  magnitude  of 
the  blood  store,  still  they  are  much  influenced — in  degree — by 
the  state  of  the  blood ;  they  grow  decidedly  weaker  when  the 
latter  is  impaired.    Hence,  blood  and  tissues  will  suffer  want, 

;  anaemia  and  marasmus  will  inevitably  set  in,  whenever  the  supply 
of  trophic  and  plastic  material  (albumen)  continues  to  fall  short 
for  any  length  of  time  of  the  average  physiological  demand. 
The  latter,  of  course,  varies  with  the  age,  sex,  constitution, 
etc.,  of  the  individual,  and  "insufficient  food"  is  therefore  a 
relative,  not  an  absolute  expression.  (See  section  on  Predispos- 
ing Causes.) 

Inasmuch,  moreover,  as  the  mean  nutrient  value  of  the  blood 
and  the  adequacy  of  the  nutritive  process  depend  primarily  on 
the  total  amount  of  albumen  assimilated  in  a  given  time,  and  in 
a  much  smaller  degree  on  the  mode  in  which  its  assimilation  is 
distributed  over  that  time,  the  symptoms  of  anaemia  are  equally 
prone  to  appear  v^^hen  the  individual  meals  are  all  of  them  too 
restricted,  and  when  the  intervals  between  meals  individually 
copious  are  too  prolonged.  In  either  case  the  supply  of  nourish- 
ment is  insufficient  to  meet  the  physiological  requirements  of  the 
organism  ;  in  either  case  alterations  sooner  or  later  set  in,  which, 
according  to  the  degree  of  inanition  and  the  idiosyncrasy  of  the 
affected  subject,  transgress  the  limits  of  health  and  culminate  in 
actual  disease. 


312        IMMERMANN. — GENKllAL'  DISORDERS  OF  J^fUTRITIOX. 

It  might  appear,  from  the  above  remarks,  as  though  a  dietary 
poor  ill  albuminous  matter  were  pre-eminently  fitted  to  induce 
anaemia.  IJiit  our  conception  of  insufficient  nourishment  must 
not  be  limited,  as  it  has  hitherto  been  purposely  limited,  to  a 
deficient  supply  of  albumen.  Overwhelmingly  important  as 
albumen  is  for  the  organic  processes  of  nutrition  and  growth,  and 
certainly  as  anaemia  and  marasmus  may  be  produced  by  undue 
restriction  of  the  quantity  of  albumen  in  the  diet,  still  we  must 
not  ignore  the  remaining  constituents  of  what  is  known  as  a 
"  mixed  diet"  in  inquiring  into  the  origin  of  ana3mia  from  want 
of  food.  Physiology  has  shown,  indeed,  that  the  quantity  of 
albumen  requli'ed  to  maintain  the  blood  in  its  normal  state,  and 
to  preserve  health,  is  largely  dependent  on  that  of  other  consti- 
tuents of  the  dietary  ;  and  that  the  deficiency  of  albumen  does 
not,  of  itself,  enable  us  to  estimate  the  degree  of  anjemia  to  be 
expected  from  insufficient  feeding.  The  causal  relation  between 
want  of  food  and  anaemia  must,  therefore,  be  dealt  with  on  wider 
and  more  inclusive  principles.  More  especially  ought  we  to  take 
the  physiological  value  of  the  other  constituents  of  a  mixed  diet 
into  account. 

Considerations  of  space  forbid  me  to  go  too  far  into  detail. 
A  few  words  are  enough  for  the  inorganic  elements  of  food,  the 
so-called  "nutrient  salts"  (J.  v.  Liebig).  These  salts,  like  the 
albuminoids,  are  indispensable  for  the  building  up  of  the  tissues. 
Any  deficienc}^  in  their  amount  is  inevitably  followed  by  pro- 
found nutritive  disturbances  ;  but  as  these  disturbances  do  not, 
strictly  speaking,  belong  to  the  domain  of  anaemia,  I  cannot  dis- 
cuss them  here. 

Among  the  organic  constituents  of  a  mixed  diet  we  have  to 
consider  (besides  the  albuminates),  in  the  first  place,  fats  ;  sec- 
ondly, the  so-called  carbo-hydrates  (sugar,  gum,  starch,  etc.); 
thirdly,  the  so-called  albuminoids  (foremost  among  which  stands 
gelatin).  Their  value  as  food,  in  the  vulgar  sense  of  the  word, 
these  substances  owe,  not  so  much  to  their  directly  nutritive  and 
tissue-forming  properties  as  to  the  ease  with  which  they  allow 
themselves  to  be  split  up  and  oxidized,  thereby  liberating  energy. 
They  supply  the  organism  with  the  means  of  doing  mechanical 
work  and  keeping  up  its  temperature,  and  they  also  tend  to 
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economize  the  decomposition  of  the  albuminates  ;  for  when  they 
I  happen  to  be  deficient,  the  albuminates  are  consumed  in  dispro- 
I  portionate  amount,  in  order  to  supply  energy  for  the  most  indis- 
;  pensabh'  operations.  It  is  chieliy  in  this  way  that  the  substances 
:  in  question  are  of  such  immense,  though  indirect,  importance  to 
[  the  strictly  nutritive  processes,  and  to  the  maintenance  of  the 
t  reserve  of  albumen  in  the  blood.  By  undergoing  decomposition 
I  they  provide  for  the  accomplishment  of  certain  other  essential 
:  and  desirable  functions  of  the  organism,  thereby  hindering  the 
I  oxidation  and  dissociation  of  the  albuminates  and  allowing  the 
I  latter  to  be  reserved  for  the  needs  of  growth  and  nutrition.  In 
I  this  wise  they  prevent  a  too  rapid  expenditure  of  the  actually 
I  nutritive  constituents  of  the  blood  (Bischoff,  Pettenkofer,  Voit, 
1  Fr.  Hoffmann,  et  al.).  Hence,  a  liberal  supply  of  those  substances 

enables  the  albumen  simultaneously  assimilated  to  accumulate  in 
!  the  blood  ;  while,  on  the  other  hand,  a  deficient  supply  necessi- 
I  tates  a  more  rapid  consumption  and  decomposition  of  whatever 

albuminous  compounds  may  be  taken  into  the  system,  and  may 
:  thus  lead  occasionally  to  a  morbid  degree  of  liypalbuminosis. 

The  lessened  decomposition  of  albumen  that  results  from  an  increased  supply 
of  fats,  carbo-hydrates,  and  especially  gelatin  (Voit),  may  be  inferred  from  the 

•  simultaneous  changes  in  the  amount  of  nitrogen  excreted  in  the  urine,  faeces,  etc. 
1  If  to  a  uniform  diet  comprising  albuminous  matters,  under  which  the  body-weight 
'  remains  constant,  and  there  is  equilibrium  between  the  quantity  of  nitrogen  taken 

in  and  the  quantity  cast  out,  we  add  a  certain  amount  of  the  substances  in  question, 
I  a  marked  diminution  speedily  shows  itself  in  the  proportion  of  nitrogen  eliminated. 
1  This  diminution  is  roughly  proportionate  to  the  amount  of  fats,  carbo-hydrates,  etc., 
<  added  to  the  albuminous  constituents  of  the  dietary,  always  supposing  them  to  have 
'  been  satisfactorily  assimilated. 

We  thus  see  that  the  introduction  of  the  substances  in  ques- 
\  tioii  into  the  dietary  is  by  no  means  a  matter  of  indifference. 

The  blood  is  in  greater  danger  of  being  impoverished  when  an 
i  inadequate  supply  of  albumen  coexists  with  an  insufficient  pro- 

*  vision  of  the  other  constituents  of  a  mixed  diet,  than  when  the 
albumen  alone  is  deficient  in  amount.  Indeed,  we  may  go  so  far 
as  to  say  that  a  man  may  escape  anjiemia  even  wTien  the  quantity 
of  albumen  in  liis  food  is  relatively  small,  provided  the  lack  of 
albumen  is  supplemented  by  an  abundance  of  those  other  con- 
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stituents ;  also  that  when  a  man's  diet  only  contains  just  enougli 
albumen  to  preserve  his  health,  any  diminution,  whether  of  tlie 
albuminous  or  of  the  other  constituents,  will  endanger  his  well- 
being. 

The  anaemia  caused  by  imperfect  alimentation  is,  accordingly, 
in  the  first  instance  a  hypalbuminosis.  In  process  of  time, 
however,  the  blood  shrinks  in  volume  by  losing  a  portion  of  itb 
water;  hnally,  the  number  of  red  corpuscles  is  invariably 
reduced.  The  lessened  volume  of  the  blood  is  a  result  of  the 
colloid  property  of  the  albuminates,  in  virtue  of  which  they 
imbibe  water  and  fix  a  certain  quantity  of  it  more  firmly  in  the 
blood ;  hence,  when  the  proportion  of  albuminates  is  lessened, 
the  nutrient  fluid  parts  gradually  with  some  of  its  water  through 
the  emunctory  organs.  The  consecutive  oligocythsemia,  or 
reduction  in  the  number  of  red  corpuscles,  on  the  other  hand,  is 
simply  due  to  lessened  production,  owing  to  inadequate  nourish- 
ment of  the  cytogenic  organs  ;  pathologically,  therefore,  it  is  on 
a  par  with  the  diminished  energy  of  all  the  organic  functions. 
When  oligocythaemia  has  once  become  established  as  a  result  of 
insufficient  alimentation,  it  may  be  expected,  for  reasons  already 
given,  to  outlast  the  other  alterations  in  the  blood,  e.,  the 
diminution  in  volume  and  the  hypalbuminosis.  Again,  we  may 
anticipate,  d  priori,  that  in  those  forms  of  imperfect  alimentation 
in  which  full  meals  are  separated  from  one  another  by  long 
intervals  of  complete  or  partial  abstinence,  the  paroxysmal 
restitution  of  albuminates  and  water  will  render  the  persistent 
oligocythsemia  the  predominant  alteration  in  the  state  of  the 
blood.  These,  of  course,  are  d  priori  conclusions,  but  they  are 
fully  confirmed  by  the  results  of  experiments  on  the  lower 
animals.  Panum  has  succeeded  in  proving  that  partial  stai-va- 
tion,  enforced  during  repeated  intervals  or  for  a  single  long 
period,  gives  rise  to  a  marked  and  excessive  diminution  in  the 
proportion  of  colored  elements  in  the  blood. 

All  our  accurate  information  concerning  the  alterations  wrought  in  the  composi- 
tion of  the  blood  by  absolute  starvation  is  derived  from  experiments  on  animals 
who  have  been  starved  to  death.  Such  experiments  have  been  made  by  Chossat. 
Bidder  and  Schmidt,  Valentin,  Heidenhain,  Panum,  Voit,  and  others,  on  various 
animals  (pigeons,  cats,  dogs,  etc.).    We  learn  from  them  that,  although  the  blood 
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ain  absolute  starvfttion  undergoes,  as  might  liave  been  expected,  a  striking  diminu- 
tion in  volume,  yet  this  diminution  is  not  out  of  proportion  to  that  of  the  body  as  a 
>  whole.  As  regards  the  percentage  composition  of  the  blood,  it  lias  been  found  that, 
while  the  albuminates  and  salts  of  the  plasma  are  diminished  to  a  moderate  extent, 
ithe  proportion  of  red  corpuscles  is  not  appreciably  altered.    Accordingly,  we  may 
,  conclude  that  in  absolute  starvation  it  is  only  the  solid  constituents  of  the  plasma 
ithat  are  reduced  disproportionately,  the  total  volume  of  the  blood  and  the  total 
; quantity  of  red  corpuscles  being  only  reduced  in  proportion  to  the  wasting  of  the 
•remainder  of  the  body  (Panum).    This  proves,  inter  alia,  that  the  red  corpuscles, 
notwithstanding  the  shortness  of  their  individual  life,  are,  nevertheless,  both  con- 
isumed  and  renewed  at  a  slower  rate  than  the  albuminates.    Further,  the  compara- 
tively small  percentage  diminution  in  amount  of  the  albuminates  renders  it  prob- 
able that  during  absolute  starvation,  in  accordance  with  Voit's  view,  the  so-called 
" organ  albumen "  is  reconverted  into  the  "circulating  albumen"  of  the  nutrient 
:  juices. 

2.  Want  of  Light  and  Air. 

Persons  deprived  of  fresh  air  and  obliged  to  pass  their  time 
I  in  close  rooms  (workshops,-  prisons,  etc.)  sooner  or  later  begin  to 
I  suffer  from  anjBmia.    Country  people  who  migrate  to  a  town 
1  suffer  in  the  same  way.   On  the  other  hand,  it  is  well  known  that 
plenty  of  fresh  air  and  a  country  life  will  invigorate  an  anaemic 
?  constitution,  and  that  they  are  effectual  elements  in  the  treat- 
iment  of  the  anaemic  symptoms  presented  by  convalescent 
patients.    Further,  it  is  commonly  believed  that,  besides  the 
'  Want  of  fresh  air,  privation  of  sunlight  will  render  even  a  strong 
constitution  anaemic;  hence  the  sj^-mptoms  presented  by  those 
who  work  in  mines,  live  in  dark  cellars,  etc. — the  pallid  aspect 
of  the  proletary  class  in  great  cities  and  of  a  mining  population. 

It  is  not,  indeed,  unlikely  that  a  prolonged  lack  of  such 
'beneficial  vital  stimuli  as  fresh  air  and  sunshine  should  injure 
the  general  health  and  interfere  with  sanguification.   More  espe- 
cially is  there  reason  to  believe  (though  no  strict  proof  has  yet 
'been  furnished)  that  the  absence  of  those  stimuli  may  interfere 
with  the  formation  of  red  corpuscles,  and  thus  give  rise  to  a 
certain  degree  of  oligocythaemia.    But,  so  long  as  we  have  no 
^exact  observations  to  go  upon,  we  need  not  attempt  to  define 
-very  precisely  how  those  noxae  operate.    We  must  not  forget 
that  persons  deprived  of  light  and  air  are  usually  subjected  to 
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other  debilitating  influences  as  well  (especially  want  of  food, 
excess  or  defect  of  bodily  exercise,  etc.),  and  that  we  can  very 
seldom  have  an  opportunity  of  watching  the  uncomplicated 
operation  of  the  former  set  of  causes. 

3.  Excess  or  Defect  of  Bodily  Exercise  {Prolonged  Repose, 

Fatigue). 

We  know  that  a  considerable  amount  of  exercise  is  essential 
to  the  well-being  of  healthy  persons,  and  that  those  who  are 
debarred  from  it  for  any  length  of  time,  or  who  may  indulge  in 
physical  laziness,  become  for  the  most  part  weakly  and  ansemic ; 
the  voluntary  muscles  grow  flabby  and  finally  waste  in  conse- 
quence of  inactivity  ;  fat  accumulates  in  the  ai-eolar  tissue  ;  the 
previously  healthy  complexion  assumes  a  pallid  and  earthy  hue. 

About  the  way  in  which  this  form  of  anfemia  is  brought 
about  we  can  only  say  that  it  is  probably  by  some  interfer- 
ence with  sanguification  ;  increased  consumption  of  the  blood  is 
clearly  out  of  the  question.  The  loss  of  appetite,  that  sooner  oi- 
later  results  from  protracted  bodily  inactivity,  must  unquestion- 
ably play  a  great  part  in  producing  the  anaemia,  for  the  reduced 
supply  of  nutrient  matter  is  inevitably  followed  by  liypalbumi- 
nosis,  with  its  usual  train  of  consequences.  Further,  deficient 
exercise  may  influence  the  digestive  and  cytogenic  organs  more 
directly,  and  thus  interfere  with  sanguification  ;  daily  experi- 
ence, at  any  rate,  seems  to  show  that,  besides  increasing  the 
subjective  demand  for  food,  a  certain  amount  of  muscular 
activity  quickens  and  perfects  the  actual  process  of  digestion. 
Hence,  we  cannot  be  far  wrong,  notwithstanding  our  ignorance 
of  the  very  complex  mechanism  concerned,  in  attributing  the 
oligsemia  produced  by  want  of  exercise  to  inanition. 

But  the  very  opposite  condition,  viz.,  prolonged  over-exertioii, 
likewise  tends  to  injure  the  system.  Exhausting  bodily  labor, 
especially  when  conjoined  with  want  of  food  and  other  priva- 
tions, is  undoubtedly  capable  of  bringing  on  anaemia.  The  term 
"hurtful  over-exertion"  is,  however,  relative  ;  its  meaning  is  not 
the  same  for  all  persons  ;  no  absolute  maximum  standard  of 
allowable  muscular  work  can  be  assigned.    A  tough  (cf.  p.  306) 
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iiid  vigorous  constitution  can  go  through  very  great  and  pro- 
onged  exertion  without  injury,  and  do  an  amount  of  work  that 
.;v'ould  be  destructive  to  a  person  of  frail  and  relaxed  habit. 
Children,  young  persons  not  yet  full  grown,  and  old  people, 
ire  more  easily  hurt  by  over-fatigue  than  vigorous  adults  in 
i;he  prime  of  life.  Again,  we  know  that  practice  and  habit 
yiay  appreciably  modify  the  individual  standard  of  endurance. 
Lastly,  it  makes  a  great  difference  whether  the  exertion  be 
;ontinuous,  lasting  day  and  night,  or  interrupted  by  suitable 
intervals  of  rest  and  sleep.  In  the  latter  case  the  constitution, 
especially  when  other  circumstances  are  favorable,  may  continue 
triumph  for  a  long  time. 

There  can  be  little  doubt  that  the  anaemia  caused  by  over- 
(.^xertion  is  of  a  consumptive  character.  For,  in  the  first  place, 
lothing  promotes  its  actual  origin  and  development  more  than 
simultaneous  inanition  from  inadequate  supply  of  nourishment. 
NTevertheless,  the  attempt  to  subordinate  the  pathological  pro- 
•:ess  to  physiological  laws,  grounded,  though  it  be,  on  common 
ibservation  and  experience,  is  not  quite  so  easy  as  it  might  seem 
«:o  be.  The  difficulties  that  have  to  be  met,  and  how  we  may 
oest  meet  them,  will  be  made  plain  by  the  following  considera- 
tions. 

In  any  muscle  that  is  doing  work,  molecular  changes  of  two 
dnds  are  going  on.  In  the  first  place,  a  muscle  in  a  state  of 
ictivity — as  contrasted  with  one  in  repose — demands  abundance 
hi  material  from  the  blood  for  its  functional  renewal,  that  it 
:nay  maintain  its  working  power.  Like  every  living  tissue,  it  is 
tble  to  attract  to  itself  from  the  blood  the  material  it  requires — 

exert  a  selective  affinity.  The  losses  to  be  repaired  do  not 
Jonsist  in  albumen,  for  no  albumen  is  decomposed  in  the  act  of 
Jontraction ;  they  consist  in  oxygen,  and  in  compounds  of  car- 
■)on  with  hydrogen.  We  must  assume  (L.  TIcrmaim)  that  muscle 
jontains  a  store  of  a  substance  of  complex  chemi(;al  constitution 
^Imogen,  or  energy-producing  substance) ;  during  contraction  this 
limbstance  breaks  up  into  an  albuminoid  body  (myosin),  which 
I  s  retained  in  the  muscle,  and  certain  non-azotized  products 
icarbonic  acid,  sarkolactic  acid,  glycerin-phosphoric  acid,  etc.), 
^hich  are  gradually  removed  by  the  circulating  blood.  Accord- 
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ingly,  for  the  maintenance  of  its  functional  i^owers,  the  muscular 
fibre  requires  non-azotized  material  (energy-producing  material) 
only;  and  protracted  muscular  activity  does  not  involve  any 
increased  consumption  of  the  plasmatic  albuminates  for  the 
functional  renewal  of  the  contractile  tissue  (Fick  and  Wislicenus 
Voit,  and  others.) 

But  the  muscle  is  not  merely  a  machine  for  generating 
force  ;  it  is  also  a  living  tissue,  that  has  to  be  maintained 
and  nourished.  This  nutritim  renewal  of  the  muscular  fibres 
demands  for  its  accomplishment  a  constant  supply  of  tropMc 
and  plastic  blood  constituents  ;  it  involves  a  perpetual  consump- 
tion of  albuminoid  compounds,  and  this  whether  the  muscle  be 
active  or  at  rest.  Now,  it  is  an  interesting  and  important  fact, 
first  ascertained  by  Voit,  that  the  formation  of  urea  is  not 
appreciably  augmented  by  muscular  work,  and  that  the  func- 
tional activity  of  a  muscle  is  not  attended  by  any  considerably 
increased  waste  of  its  substance.  Hence,  it  would  appear  to 
follow  that,  since  the  nutritive  renewal,  even  of  active  muscle, 
does  not  involve  any  great  consumption  of  the  albumen  of  the 
blood,  bodily  over-exertion,  severe  fatigue,  etc.,  cannot  possess 
any  special  significance  in  the  causation  of  anaemia,  inasmuch  as 
they  do  not  give  rise  to  any  appreciable  drain  on  the  store  of 
albumen  in  the  blood. 

Nevertheless,  the  actual  state  of  things  in  protracted  muscu- 
lar exertion — in  real  fatigue — must  be  essentially  different  from 
what  the  above  considerations  would  at  first  sight  appear  to 
indicate.  It  is  quite  true  that  the  red  corpuscles  and  plasmatic 
albuminates  are  by  far  the  most  important,  because  indispensa- 
ble, constituents  of  the  circulating  fiuid  ;  still,  the  ph^'siological 
value  of  the  blood  depends  likewise  upon  its  wealth  in  non- 
azotized  energy-yielding  matter.  Now,  since  the  latter  is  unde- 
niably diminished  during  prolonged  muscular  activit}^,  especially 
when  (as  in  children,  old  and  weakly  persons)  its  original  amount 
is  below  the  normal  average,  or  when,  owing  to  such  debilitating 
influences  as  want  of  food,  etc.,  it  is  not  renewed  as  fast  as  it  is 
wanted,  its  one-sided  diversion  to  the  maintenance  of  muscular 
activity  must  necessarily  interfere  with  other  functions  wliicli 
are  also  dependent  ujDon  it  for  their  suppl}^  of  energy. 


ANyEM  I A .  — EXC  ITINCf  C  A  USES . 


extending*  our  conception  of  spaiuemia  we  sliall  readily  perceive 
Uhat  the  poorness  of  the  blood  in  energy -yielding  material, 
•resulting  from  extreme  fatigue,  must  give  rise  to  certain  patho- 
logical phenomena  which,  fi-oni  a  clinical  point  of  view,  must  be 
inseparably  associated  with  the  aggregate  of  symptoms  that 
characterize  ansemia.    It  is  clear,  moreover,  that  the  activity  of 

[,the  muscular  system  will  be  the  first  to  suffer  when  the  store  of 

e  energy -yielding  material  in  the  blood  runs  short. 

But  even  the  possibility  of  actual  hypalbuminosis  is  not  by 
any  means  excluded ;  quite  the  contrary.    The  excretion  of  urea 

d during  muscular  over-work,  though  not  largely,  is  undoubtedly 

"increased  (Yoit,  Heaton,  Parkes,  and  others).    Compare  the  fol- 

1'  lowing  figures  given  by  Yoit : 

A  clog  in  a  state  of  nitrogen  equilibrium  was  found  by  Voit  to  be  excreting  109 
!•  to  110  grammes  of  urea  daily  while  at  rest.  On  one  occasion,  however,  the  daily 
i  amount  rose  to  117  grammes,  when  the  animal  had  been  made  to  do  150,000  kilo- 
;  granimfetres  of  work  by  running  for  one  hour  on  a  tread-mill.  On  another  occasion, 
it  it  rose  to  114  grammes,  after  the  same  amount  of  work  had  been  done  before  the 
I  animal  was  fed.  Lastly,  the  same  animal,  after  nine  days'  starvation,  was  found  to 
t  excrete  10.9  grammes  of  urea  when  at  rest,  12.3  grammes  when  compelled  to  do 
e  work. 

Ranke,  in  a  course  of  experiments  performed  upon  himself,  observed  a  slight 
increase  in  the  amount  of  urea  eliminated  during  and  particularly  after  active 

-  exercise.  Tlie  increase  (just  as  in  Voit's  experiments  on  animals)  was  far  too  slight 
to  furnish  any  support  to  the  notion  that  the  muscular  work  accomplished  was  in 

«  any  way  dependent  on  the  amount  of  albumen  decomposed. 

However  slightly  the  formation  of  urea  may  be  increased  by 
exercise,  still  the  summation  of  a  long  series  of  small  deficits 
during  continued  over-exertion  may  easily  come  to  amount  to 

•  an  appreciable  drain  on  the  store  of  albumen  in  the  organism. 

'  Gvfla  cavat  la'pidem,  non  m,  sed  scBpe  cadendo.  The  hypalbu- 
minosis thus  induced  will  obviously  be  promoted  by  any  cause 
tending  to  reduce  the  supply  of  albuminoids  in  the  food— by  the 
union  of  starvation  with  over-exertion.  The  truth  of  this  d 
priori  anticipation  is  amply  confirmed  by  experience. 

I  may  here  allude  to  the  interesting  fact  that  muscles  in  a  state  of  activity  (as 
opposed  to  one  of  rest)  do  not  merely  maintain  their  status  quo,  but  usually  become 
hypertrophied,  especially  when  the  work  they  do  is  at  all  considerable.    This  must 
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involve  an  increased  withdrawal  of  true  j)a])ii]uni,  i.  e.,  of  albuminates  from  the 
blood ;  and  these  are  not  decomposed,  but  accumulate  in  the  muscular  tissue. 
Further,  the  muscle  when  once  it  is  hypertrophied  requires  more  albumen  to  keep 
up  its  nutrition  than  it  did  before.  During  protracted  muscular  exertion,  accord- 
ingly, a  larger  proportion  of  the  albumen  of  the  blood  is  withdrawn  from  this 
fluid  and  diverted  to  the  muscular  system.  Moreover,  although  the  increased  assimi- 
lation of  albumen  by  muscles  in  a  state  of  activity  undoubtedly  goes  on  more 
quickly  when  the  supply  of  food  is  abundant,  yet  the  cellular  acti^^ty  of  the 
muscular  fibres  is  in  a  certain  measure  independent  of  the  dietary.  Should  the 
store  of  albumen  in  the  blood  be  insuflftcient  from  the  first,  or  should  a  man  who  is 
obliged  to  continue  at  work  be  suddenly  deprived  of  food,  the  development  of 
hypalbuminosis  will  certainly  be  promoted  by  the  requisition  made  by  the  muscles 
on  the  blood.  These  remarks  will  suffice  for  the  resent  to  render  the  production 
of  an£Emia  by  over-exertion  in  some  degree  intelligible. 

4.  Unusual  States  of  Temperature.    (Influence  of  Heat  and 

Cold.) 

Season,  weather,  and  climate,  witli  tlieir  attendant  changes 
of  atmospheric  temperature,  appear  to  influence  the  develop- 
ment of  oligsemia.  Experience  teaches  us  that  extremes  of  heat 
and  cold  exert  a  weakening  influence  upon  the  system.  This 
influence  is  felt  most  severely  by  those  who  have  been  used  to 
medium  temperatures  only,  and  who  are  unable  to  adopt  suit- 
able measures  for  their  protection.  Now,  although  the  ultimate 
result — the  development  of  anaemia — is  the  same  under  either 
extreme  of  temperature,  still  the  way  in  which  it  is  reached  is 
very  different,  in  all  likelihood  absolutely  opposite,  in  the  two 
cases. 

The  influence  of  prolonged  and  excessive  heat  in  bringing  on 
anaemia  is  better  known  and  more  certainly  established  than 
that  of  cold.  It  is  principally  exemplifled  in  Europeans,  who 
have  emigrated  to  a  hot  climate  and  have  been  exposed  for  some 
length  of  time  to  its  effects.  Apart  from  certain  special  forms  of 
anaemia  common  in  hot  countries  (malarial  anaemia,  anchylos- 
toma  disease),  there  remain  a  vast  number  of  cases  in  which  the 
poorness  of  the  blood  must  be  attributed  directly  to  the  heat- 
cases  of  "tropical  anaemia."  In  the  mode  of  its  occurrence  this 
disorder  simulates  that  form  of  anaemia  which  develops  itself  in 
the  temperate  zone  as  a  result  of  insufiicient  exercise,  and  which 
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has  already  been  described.  The  patient's  vigorous  appetite 
gradually  begins  to  fail ;  he  is  overpowered  by  an  overwhelming 
languor;  his  complexion  grows  pallid;  finally  he  begins  to  lose 
Hesh,  his  nutrition  becomes  impaired.  The  disinclination  for 
exercise,  the  longing  for  repose,  which  speedily  lay  hold  of  the 
new-comer,  undoubtedly  contribute  in  some  measure  to  bring  on 
tropical  anjemia.  Many  persons  give  themselves  up  completely 
to  a  far  nieate  state,  and  this,  in  its  turn,  tends  to  weaken  them. 
But  it  would  be  a  mistake  to  deny  the  directly  injurious  effects  of 
a  high  external  temperature  upon  the  blood.  For  the  exhausting 
inriuence  of  a  hot  climate  is  too  great  to  be  accounted  for  by 
mere  bodily  inactivity  ;  moreover,  it  manifests  itself  in  an  uncom- 
plicated form  in  such  persons  as  are  obliged,  by  the  nature  of 
their  avocations,  to  lead  an  active  life.  We  must  regard  the 
climate  itself  as  the  chief  factor  in  the  production  of  tropical 
lanfsmia,  and  ascribe  the  main  share  in  the  result  to  the  pro- 
longed heat.  Lastly,  we  must  not  shut  our  eyes  to  the  fact  that 
.3ven  in  the  temperate  zone,  an  unusually  hot  summer  produces 
manifest  anaemia  in  many  persons,  especially  women  and  chil- 
'ilren — an  ansemia  similar  in  kind  to  that  observed  in  the  tropics, 
though  differing  from  it  in  degree. 

As  regards  its  pathogeny,  this  form  of  anfemia  probably 
starts  from  a  disturbance  of  sanguification,  just  like  the  form 
svhich  arises  in  consequence  of  want  of  exercise.  In  either  form,  , 
•.OSS  of  appetite  and  possibly  direct  enfeeblement  of  the  digestive 
oowers  may  be  regarded  as  playing  a  prominent  part ;  but  as 
nrecise  information  on  this  point  is  still  wanting,  further  specu- 
lation concerning  it  is  undesirable. 

The  long  cold  of  winter  appears  likewise  to  be  capable,  in  the 
I'lbsence  of  due  protection,  of  causing,  or  at  any  rate  promoting 
i:he  development  of  anaemia.    Daily  experience  shows  that  the 
'Ooor,  who  are  scantily  clad  and  obliged  to  live  in  unheated 
vooms,  or  possibly  without  a  shelter  at  all,  suffer  more  severely 
rom  impaired  nutrition  in  cold  weather  than  during  th-e  summer 
nonths.    So  too,  the  exhausting  effect  of  military  service  makes 
tself  felt  most  forcibly  during  a  winter  campaign.    Some  light 
3  thrown  on  the  way  in  which  a  low  external  temperature 
-operates  by  the  fact  that  its  hurtful  effects  are  always  aggra- 
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vated  by  simnltaneous  insufRciency  of  food  ;  whereas,  if  food  be 
plentiful,  they  show  themselves  in  a  very  minor  degree  or  not 
at  all.  This,  together  with  the  fact  that  subjective  hunger  is 
always  more  intense  in  cold  winter  weather  than  in  summer, 
renders  it  probable  that  the  anasmia  caused  by  cold  is  of  the 
consumptive  kind.  When  w^e  reflect  on  the  unfavorable  condi- 
tions that  surround  so  many  of  our  poor  in  winter,  and  on  the 
cahimitous  history  of  campaigns  undertaken  during  the  cold 
season,  we  are  tempted  to  envy  many  of  the  lower  animals  the 
gift  of  hibernation  they  have  acquired  (or  retained?),  which 
enables  these  our  favored  brethren,  when  their  supply  of  food 
runs  short,  to  reduce  their  production  of  heat  and  carbonic  acid 
to  a  minimum  without  perishing.  Man  is,  unfortunately,  other- 
wise situated.  As  Liebermeister  formerly  pointed  out,  and  has 
recently  proved  by  conclusive  experiments,  the  effect  of  a  low 
temperature  on  the  surface  of  the  human  body  is  to  increase  the 
production  of  heat  and  carbonic  acid.  The  elfect  of  cold  would 
thus  appear  to  be  like  that  of  muscular  exertion.  AVe  can  now 
understand,  in  some  measure,  why  it  is  that  we  can  put  up  fairly 
with  cold,  provided  we  have  food  in  abundance,  whereas  we 
are  quickly  exhausted  by  the  combined  operation  of  cold  and 
hunger  ;  also  why  our  subjective  craving  for  food  should  be 
greater  in  cold  than  in  hot  weather. 

Liebermeister's  original  investigations  enabled,  him  to  show  that  cold  baths 
increased  the  production  of  heat.  Tliese  investigations  were  conducted  by  calori- 
metric  methods  on  a  very  large  number  of  persons,  and  with  a  variety  of  experi- 
mental modifications.  He  has  recently  completed  these  calorimetric  results  by 
determining  chemically  the  amount  of  carbonic  acid  given  off.  He  finds  the  pro- 
duction of  heat  and  the  elimination  of  carbonic  acid  to  increase  fari  fami  with 
every  reduction  in  the  temperature  of  tlie  ambient  medium  (whether  air  or  water). 
Inasmuch,  moreover,  as  the  excretion  of  carbonic  acid  is  not  diminished  during  the 
period  immediately  succeeding  immersion  in  cold  water,  but  on  the  contrary 
remains  high,  it  is  plain  that  not  merely  the  elimination,  but  the  actual  formation 
of  carbonic  acid  is  increased  by  cold — some  of  the  excess  of  carbonic  acid  being 
excreted  after  the  cold  has  ceased  to  act.  Lastly,  it  was  found  that  the  intensity  of 
these  processes  was  different  in  different  i)ersons.  For  further  details  the  reader  is 
referred  to  Liebermeister's  own  papers,  a  list  of  which  is  given  in  the  catalogue  of 
works  prefixed  to  the  present  chapter. 
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:.  Increased  Expenditure  of  Unoxidized  Material.  (Physio- 
logical Discharges.) 

The  physiological  expenditure  of  the  human  body  consists 
hiefly  of  water  (urine,  sweat,  exhalation  from  lungs  and  skin), 
,nd  of  certain  so-called  ultiinate  products  (carbonic  acid,  urea, 
iric  acid,  etc.)  whose  chemical  composition  shows  them  to  be 
>oor  in  potential  energy,  and,  therefore,  physiologically  useless 
onipounds,  resulting  from  the  oxidation  and  dissociation  of 
ithers  that  are  more  complex  and  endowed  wath  a  larger  store  of 
■nergy.  Chemistry  shows  that  most  of  these  educts  are  inca- 
pable of  supplying  energy  or  maintaining  nutrition  ;  so  that  by 
his  part  of  its  expenditure  the  organism  undergoes  no  physiolo- 
ical  loss  worth  speaking  of.  But  there  are  certain  other  forms 
f  expenditure,  of  a  more  occasional  kind,  which  entail  the  loss 
f  substances  rich  in  potential  energy — substances  containing 
inch  albumen,  fatty  matter,  and  other  complex  and  physiolo- 
ically  valuable  compounds.  They  are  lost  to  the  individual, 
ut  normally  destined  to  subserve  the  origin  ,and  nutrition  of 
'ther  individuals.  I  refer  to  the  seminal  emissions  of  the  male, 
nd  the  secretion  of  milk  in  the  female. 

The  accomplishment  of  the  sexual  function  with  the  attend- 
nt  discharge  of  semen  does  not  appear  to  weaken  the  constitu- 
on,  when  vigorous  and  healthy,  provided  always  that  it  be 
•sercised  within  the  limits  of  discretion,  that  the  supply  of 
'Ourishment  be  adequate,  and  the  assimilative  powers  intact, 
uit  profuse  discharges  of  semen  in  consequence  of  venereal 
Mfcess  are  quite  capable  of  producing  anaemia,  especially  if  the 
I  ndividual  be  of  weakly  habit  and  possess  a  meagre  store  of 
4ood ;  also,  if  any  disturbance  of  sanguification  happen  to  coin- 
i'de  with  the  sexual  excesses.  The  connection  between  cause 
ad  effect  is  clear  enough  wheii  we  consider  that  the  generative 
i  ands  separate  a  product  rich  in  energy  from  the  blood.  Any 
■isproportionate  increase  in  the  activity  of  those  glands  is  inevi- 
hly  followed  by  a  marked  diminution  of  the  aggregate  store  of 
atrient  and  energy -yielding  substances  in  the  blood  ;  and  this 
ust  lead  to  anfemia,  unless  the  original  store  be  relatively  great, 
^id  the  task  of  compensation  be  not  interfered  with. 
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The  above  considerations  apply  likewise,  but  with  much 
greater  force,  to  the  lacteal  secretion.  The  female  organism, 
when  healthy  and  vigorous,  usually  bears  (supposing  the  mam- 
mary glands  suited  to  fulfil  their  ofiice  during  the  appointed 
period)  the  drain  of  albuminoid  matters  (casein),  fat,  lactose, 
etc.,  very  satisfactorily  for  a  certain  time,  though  the  amount  of 
unoxidized  matter  withdrawn  from  the  blood  during  lactation  is 
enormous.  This,  however,  is  only  j^ossible  when  an  increased 
appetite  for  food,  and  an  increased  power  of  assimilating  it, 
coexist  with  the  increased  expenditure.  Should  suckling  be 
continued  for  an  immoderate  length  of  time,  the  appetite  usuall}^ 
begins  to  fail,  and  symptoms  of  anaemia  frequently  appear  even 
in  strong  women,  warning  them  against  a  continuance  of  lacta- 
tion. On  the  other  hand,  women  who  are  not  stronsr  to  begin 
with — whose  blood-store  is  scanty — are  often  quite  unable  to 
bear  the  strain  of  nourishing  their  offspring,  and  quickly  become 
anaemic  if  they  attempt  to  fulfil  their  maternal  duties.  Lastly*, 
lactation  speedily  becomes  dangerous  to  the  mother's  well-being, 
when  any  accidental  disturbance  of  digestion  or  other  cause  of 
weakness  happens  to  associate  itself  with  suckling.  Accordingly, 
it  is  clear  that  venereal  excesses  in  the  male,  and  lactation  in  the 
female,  do  not  always  give  rise  to  anaemia  solely  or  even  princi- 
pally on  account  of  the  absolute  quantity  of  matter  withdrawn 
from  the  blood.  Anaemia  is  not  usually  developed  (putting  aside 
extreme  cases)  until  some  additional  predisposing  or  exciting 
cause  comes  into  operation. 

Menstruation,  though  a  normal  attribute  of  the  female  organ- 
ism during  the  period  of  its  sexual  maturity,  often  serves  as  an 
auxiliary  cause  in  the  production  of  anaemia.  I  am  not  speak- 
ing of  the  pathological  forms  of  profuse  menorrhagia,  which  are 
naturally  and  almost  invariably  followed  by  symptomatic  oli- 
gjeniia  ;  I  allude  to  the  normal  loss  of  blood  which  occurs  peri- 
odically in  ordinary  menstruation.  Such  losses  are  easilj^  borne 
by  healthy  women;  they  are  very  prone,  however,  especially 
when  they  coexist  with  other  depressing  influences,  to  produce 
or  to  aggravate  anaemia  in  women  who  are  already  out  of  health, 
and  in  young  girls.  It  is  an  interesting  fact  that  the  menses  are 
not  arrested  or  even  diminished  in  all  cases  of  anaemia  ;  neither 
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does  the  amount  of  discharge  in  Ileal th  corresiwnd  invariably  to 
the  state  of  individual  nutrition  and  the  presumable  magnitude 
of  the  blood  store.  Should  there  be  any  marked  degree  of  dis- 
proportion between  them,  symptoms  of  an^omia  may  be  expected 
to  arise  during  and  after  each  menstrual  period,  lasting  for  a 
variable  time  according  to  the  circumstances  of  the  case.  A 
special  consideration  of  the  changes  which  the  blood  undergoes 
in  consequence  of  direct  hemorrhage  must  be  reserved  for  a  sub- 
quent  page  (p.  326). 

6.  Psychical  Influences. 

Depressing  emotions  are  commonly  believed  to  do  harm  by 
weakening  the  constitution  and  engendering  oligsemia.  That  care 
and  grief  "  make  the  cheek  grow  pale  "  and  gnaw  at  our  life 
and  health,"  is  sad  truth,  not  mere  poetic  fiction.  Nevertheless, 
although  the  effect  of  these  emotions  in  producing  anaemia  is 
firmly  established  by  simple  observation,  we  are  still  ignorant  of 
the  way  in  which  they  act  upon  the  blood.  Direct  investigation 
is  needed  before  we  can  decide  whether  depressing  emotions 
primarily  interfere  with  sanguification,  causing  anaemia  by  way 
of  inanition,  or  do  really  "gnaw"  at  the  blood,  i.  e.s  increase  the 
consumption  of  its  elements.  Supposing  the  former  of  these  views 
to  be  the  correct  one,  we  have  to  determine  whether  the  anorexia 
so  frequently  associated  with  grief  and  anxiety  is  the*  chief  cause 
of  the  oligtemia.  It  is  quite  possible  that  influences  of  either 
kind  may  co-operate  in  the  impoverishment  of  the  blood  ;  these 
cases  would  then  come  under  the  category  of  "  anaemia  of  com- 
plex origin"  (p.  293). 

The  same  may  be  said  of  the  influence  of  mental  over-work  in 
causing  anaemia,  which  is  not,  however,  so  conclusively  estab- 
hshed. 

We  may  now  pass  on  to  another  x)art  of  our  subject,  viz.,  the 
etiology  of  the  symptomatic  forms  of  oligaemia.  We  shall  pass 
the  more  important  of  the  morbid  processes,  during  whose  course 
anaemia  has  been  observed  to  arise,  in  review. 

By  way  of  introduction,  it  may  be  laid  down  as  a  general 
law  that  nearly  every  morbid  process,  when  it  occurs  in  a  severe 
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form,  is  sooner  or  later  followed  by  anfemia.  Hence,  the  symp- 
tomatic varieties  of  anaemia,  as  regards  their  local  orighi,  belong 
to  the  most  divers  categories  of  special  pathology.  It  would 
obviously  be  impracticable  to  enumerate  the  latter  one  by  one  ; 
we  must  limit  ourselves  to  the  enumeration  of  those  general 
processes  which  are  capable— irrespectively  of  the  special  locali- 
zation of  the  primary  mischief— of  producing  anaemia  in  virtue 
of  their  pathological  character. 

a.  Hemorrhage^  External  and  Internal. 

I  have  already  pointed  out  that  menstruation,  a  physiological 
hemorrhage  peculiar  to  the  female  sex,  may  under  certain 
circumstances  act  as  a  cause  of  anaemia.  This  is  true  in  a  far 
higher  degree  of  all  the  pathological  varieties  of  direct  hemor- 
rhage, whether  external  or  internal.  Either  of  these  may  result 
from  a  multitude  of  causes,  and  may  lead — according  to  the 
amount  of  blood  lost,  the  rate  at  which  it  is  poured  out,  and  the 
previous  magnitude  of  the  blood- store — now  to  the  milder,  now 
to  the  more  severe  forms  of  oligaemia.  The  connection  of  the 
phenomena  is  so  transparent  that  it  would  be  superfluous  to 
devote  any  further  consideration  to  the  pathogeny  of  these  forms 
of  anaemia.  The  following  question,  however,  merits  our  atten- 
tion :  A¥hat  are  the  special  changes,  as  regards  volume  and 
centesimal  composition,  wrought  in  the  blood,  whether  medi- 
ately (/.  e.,  subsequently),  or  immediatel}'',  by  direct  hemor- 
rhage \ 

We  might  anticipate  that  the  immediate  effect  of  hemorrhage 
would  exclusively  consist  in  a  diminution  of  the  volume  of  the 
blood — an  oUgoimia  "oera  seio  pura^  in  the  language  of  general 
pathology ;  likewise,  that,  after  the  bleeding  had  stopped,  fur- 
ther changes — more  particularly  in  the  centesimal  composition 
of  the  blood — would  gradually  be  developed  in  a  tj^pical  order 
of  succession ;  for,  even  allowing  that  the  immediate  alteration 
in  the  blood  deserves  the  name  of  an  oligcemia  x>ura,  it  is  obvi- 
ous, for  reasons  given  above,  that  the  gradual  restoration  of  the 
individual  constituents  of  the  circulating  fluid  will  not  take 
place  uniformly — that  the  oUgcemia  pura  cannot  possibly  last 
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long.  Of  a  truth,  we  find  from  examination  of  the  blood  in 
persons  who  have  recently  suffered  from  hemorrhage,  and  from 
an  analysis  of  the  symptoms  they  continue  to  present,  that,  in 
harmony  with  physiological  laws,  the  volume  of  the  blood  is 
quickly  restored  to  its  previous  standard  by  the  absorption  of 
water,  that  the  proportion  of  plasmatic  albuminates  remains 
abnormally  low  for  some  time  longer,  and  that  a  still  longer 
interval  is  requisite  before  the  oligocytha3mia  can  be  entirely 
remedied. 

But  Yierordt  showed  long  ago,  by  experiments  on  animals, 
that  the  blood  actually  exhibits  definite  changes  in  its  centesi- 
mal composition,  and  not  merely  a  diminution  in  its  volume 
immediately  after  a  profuse  hemorrhage.  By  examining  sam- 
ples of  blood  taken  immediately  after  venesection,  he  discovered 
that  the  blood  is  relatively  poorer  in  albumen  and  red  corpus- 
cles, richer  in  water  and  leucocytes,  even  while  the  bleeding  is 
going  on,  and  in  direct  proportion  to  its  amount.  The  increase 
in  the  number  of  leucocytes  and  the  decrease  in  the  number  of 
red  discs  are  very  marked  when  the  quantity  of  blood  lost  is 
considerable,  and  the  immediate  effect  of  a  profuse  hemorrhage 
does  not,  therefore,  consist,  as  might  have  been  expected,  in  an 
oligcemia  pura^  but  in  a  complex  dyscrasia  made  up  of  hypal- 
bnminosis,  leucocytosis,  and  oligocythemia.  The  last-named 
alteration,  like  the  hypalbuminosis,  continues  to  increase  for  a 
time  after  the  bleeding  has  stopped,  and  then  gradually  subsides. 

These  facts  admit  of  a  simple  explanation,  if  we  reflect  that, 
even  while  the  bleeding  is  going  on,  the  blood-pressure  in  the 
arteries,  capillaries,  and  veins  is  reduced,  owing  to  the  dimin- 
ished volume  of  fluid  contained  in  them.  The  decrease  of  intra- 
vascular tension  speedily  determines  an  acceleration  of  the  flow 
of  lymph  and  of  the  osmotic  current  of  tissue-Juices  towards  the 
blood.  The  afflux  of  lymph  induces  leucocytosis  ;  the  tissue- 
juices,  containing  much  water  and  little  albumen,  dilute  the 
higlily  concentrated  blood.  Both  of  these  processes  go  on, 
though  with  gradually  diminishing  intensity,  for  some  time  after 
the  bleeding  has  ceased.  The  albumen  of  the  blood  is  slowly 
restored  by  the  introduction  of  nourishment,  and  the  red  corpus- 
cles yet  more  slowly  by  the  formation  of  new  ones. 
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The  annexed  figures  are  borrowed  from  Vierordt's  paper  (loc.  cit.,  p.  271). 
They  exhibit  very  clearly  the  progressive  diminution  in  the  number  of  red  corpus- 
cles contained  in  samples  of  blood  from  one  and  the  same  animal  (a  dog),  after 
repeated  bleedings.  To  make  the  values  comparaljle,  the  amount  of  blood  lost  is 
expressed  in  terms  of  the  body- weight,  while  the  proportion  of  red  corpuscles  in 
the  successive  samples  is  given  in  centesimal  parts  of  the  normal  jiroportion,  deter- 
mined by  direct  enumeration,  in  a  small  sample  of  blood  drawn  before  the  com- 
mencement of  the  experiment. 


Amount  of  blood  lost  expressed 
as  a  fraction  of  the  body-weight. 

Proportion  of  red  corpuscles, 
expressed  in  hundredths  of  the 
normal  proportion. 
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Vierordt  corroborates  the  observation  previously  made  by  Nasse,  to  the  effect 
that  the  red  corpuscles  remaining  in  the  vessels  after  profuse  hemorihage  are  visibly 
paler  than  usual.  [Is  this  due  to  a  larger  admixture  of  young  corpuscles  which  have 
not  yet  got  their  full  color — which  are  still,  in  a  sense,  immature  ?  Or  ought  it  to 
be  attributed  to  imbibition  of  water  from  the  diluted  pla.sma  ?  The  former  is  the 
more  likely  alternative,  for  the  corpuscles  are  not  altered  in  form.]  The  leucocy- 
tosis  which  follows  copious  hemorrhage  is  ascribed  by  some  writers  to  the  greater 
adhesiveness  of  the  leucocytes,  which  makes  them  stick  to  the  walls  of  the  vessels, 
and  thus  interferes  with  their  escape  in  the  stream  of  blood  !  This  explanation  is 
extremely  forced.  It  would  make  the  apparent  increase  in  the  number  of  leucocytes 
purely  relative.  Moreover,  it  becomes  superfluous  if  we  adopt  the  view  enunciated 
above— a  view  that  is  not  open  to  any  legitimate  ol)jection. 

b.  Patliological  Discharges. 

Genetically  allied  to  the  anemia  caused  by  hemorrhage  is 
that  form  of  the  disorder  which  results  from  pathological  dis- 
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charges.  The  Latter  consist  either  of  matters  directly  witlidrawn 
rroiu  the  blood,  or  of  compounds  destined  for  its  renewal ;  the 
former  are  abstracted  from  the  circulating  fluid,  the  latter  ai'e 
not  allowed  to  reach  it. 

The  deleterious  effect  of  pathological  discharges  on  the  blood 
is  proportionate  to  their  abundance  and  to  the  quantity  of  albu- 
minoids or  their  derivatives  which  they  contain.  Since  most  of 
the  processes  included  under  this  head  involve  an  indirect  ex- 
penditure of  blood  constituents,  they  are  intimately  related,  as 
regards  the  way  they  induce  anjemia,  to  the  physiological  dis- 
charges alluded  to  above  (p.  323).  Indeed,  those  physiological 
discharges  may  attain  a  pathological  degree  of  significance  in 
consequence  of  local  mischief  in  the  excreting  organs.  Then,  of 
course,  the  resulting  anjemia  ceases  to  belong  to  the  idiopathic 
category.  Many  cases  of  symptomatic  anaemia,  for  example, 
may  be  traced  in  males  to  spermatorrhoea,  in  females  to  galactor- 
rhoea  ;  the  former  being  primarily  due  to  disease  of  the  male 
generative  organs  {vesicidce  seminales),  the  latter  to  disease  of 
the  mammary  glands.  From  our  present  point  of  view,  how^- 
ever,  the  anaemia  resulting  from  discharges  which  are  ah  initio 
pathological  is  of  more  importance.  Suppose  the  urine,  nor- 
mally free  from  albumen,  to  contain  it,  owing  to  some  affection 
of  the  kidneys.  The  albuminuria  is  strictly  pathological.  It 
soon  leads,  as  a  rule,  to  a  pathological  hypalbuminosis  of  the 
blood,  and  to  this,  owing  to  impaired  nutrition,  oligocythsemia, 
etc.,  are  quickly  superadded.  Occasionally,  too,  blennorrlioeal 
affections  of  certain  mucous  surfaces  (the  lining  membrane  of 
the  respiratory  passages,  of  the  uropootic  apparatus)  produce 
similar  results,  the  perverted  and  morbidly  exaggerated  secre- 
tion withdrawing  large  qur.ntities  of  albumen,  partly  as  such, 
partly  in  a  derived  form  (mucin),  from  the  organism  and  the 
blood.  The  same  thing  happens  in  dysentery  of  the  large  intes- 
tine, according  to  F.  Oesterlen  and  C.  Schmidt;  the  frequent 
occurrence  of  extreme  hypalbuminosis  in  dysenteric  patients — 
so  extreme  as  to  give  rise  to  general  dropsy — being  readily 
explained  by  the  quantity  of  albumen  contained  in  dysenteric 
stools. 

But  anaemia  may  result  from  other  forms  of  diarrhoea  as  well, 
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and  its  pathogeny  is  not  invariably  the  same.  In  dysentery  the 
leading  phenomenon  is  an  abundant  excretion  of  albumen  from 
the  blood,  and  the  ansemia  is  chiefly  brought  to  pass  by  way  of 
consumption.  In  most  other  forms  of  diarrhoea,  on  tlie  other 
hand,  the  primary  phenomenon  is  of  a  different  kind,  /.  e., 
increased  peristalsis  of  the  small  intestine  (Traube,  Radziewski, 
and  others).  The  contents  of  the  bowel  are  hurried  along  at  an 
unusually  rapid  rate,  and  the  chyme  imperfectly  assimilated. 
The  more  or  less  fluid  motion  furnishes  the  clearest  proof  of  its 
origin  by  the  quantity  of  peptones,  fatty  matter,  etc.,  it  con- 
tains. When  anaemia  is  brought  on  by  protracted  diarrhoea  of 
this  kind,  it  must  obviously  be  by  way  of  inanition — the  hungry 
blood  is  balked  of  the  albuminates,  fats,  etc.,  needed  for  its 
renewal.  Lastly,  I  have  already  pointed  out,  in  the  course  of 
my  introductory  remarks  to  ihe  present  section,  that  choleraic 
diarrhoea,  in  which  the  discharges  contain  an  abundance  of  water 
and  but  little  albumen,  gives  rise  to  symptoms  not  so  much  of 
oligsemia  as  of  over-concentration  of  the  blood. 

There  still  remain  a  certain  number  of  discharges  which 
induce  ansemia  by  way  of  consumption.  I  have  not  yet  alluded 
to  them,  inasmuch  as  they  diverge  farther  from  the  physiological 
type  of  the  secretory  process  than  the  instances  just  enumerated. 
None  the  less  is  the  ansemia  resulting  from  extensive  suppura- 
tion or  mortification  of  the  tissues,  or  from  the  exudation  of 
large  quantities  of  liquid  into  the  peritoneal,  pleural,  or  pericar- 
dial cavities,  or  from  large  pneumonic  infiltrations,  etc.,  closely 
allied  in  its  mode  of  origin  to  that  form  of  the  disorder  which 
results  from  anomalies  of  secretion.  It  is  largely  due  to  the 
indirect  losses  experienced  by  the  blood  during  the  processes  in 
question.  It  is  true  that  in  most  cases  other  influences,  espe- 
cially the  fever  which  is  usually  present,  co-operate  with  the  dis- 
charge to  induce  the  anaemic  state. 

\OAl-  S^'Cirjcry2)!/«^//7?z<z?z^  Growths. 

Certain  local  processes  of  proliferation,  manifesting  them- 
selves in  the  form  of  tumors,  are  clinically  defined  as  "malig- 
nant."   This  group  includes  the  softer  varieties  of  cancer  and 
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sarcoma  which  tend  to  recur  after  extirpation,  to  multiply  and 
become  generalized,  and  above  all,  to  grow  very  rapidly,  to  be 
very  rich  in  corpuscular  elements,  and  to  break  down.  It  is 
true  that  the  deleterious  effect  of  these  growths  is  often  due,  in 
great  measure,  to  the  metamorphosis  and  destruction  of  the 
parent  tissue  in  which  they  originate,  whose  place  they  usurp, 
and  whose  functions  (often  essential  to  life)  they  sooner  or  later 
interrupt.  But  this  result  is  per  se  mainl}^  of  an  accidental 
kind,  determined  by  the  anatomical  seat  of  the  tumors,  and 
would  in  nowise  entitle  us  to  attribute  a  malignant  character  to 
the  new  growth  as  such — to  the  products  of  proliferation.  In 
marked  contrast  to  this  accidental  malignity  of  many  so-called 
malignant  tumors — a  malignity  equally  manifested  by  benign 
growths  (lipomata,  fibroids,  etc.)  occupying  the  same  localities 
and  attaining  the  same  size— stands  the  essential  malignity  of 
the  true  malignant  growths,  which  is  wholly  independent  of 
their  seat,  results  from  their  mere  presence  in  the  body,  their 
mode  of  increase  and  subsequent  disintegration,  the  way  in 
which  they  spread,  etc.,  and  manifests  itself  by  their  deleterious 
effect  upon  the  blood  and  the  general  nutrition  of  the  body. 

The  severe  and  usually  fatal  cachexia  that  often  shows  itself 
in  patients  suffering  from  cancer  and  sarcoma,  with  the  symp- 
toms of  extreme  anaemia  and  marasmus,  is  frequently  due,  in  no 
small  degree,  to  the  tendency  of  the  growth  to  soften  and  the 
profuse  drain  thereby  set  up.  But  the  ansemia  and  marasmus 
often  make  their  appearance  long  before  disintegration  has 
begun ;  nay,  many  patients  succumb  to  exhaustion  before  their 
tumors  show  any  sign  of  softening.  Accordingly,  there  must 
be  other  reasons  for  their  malignant  properties.  Their  destruc- 
tive influence  u^on  the  blood  m^y  partly  be  accounted  for  by 
the  rapidity  of  their  growth,  the  number  of  corpuscular  elements 
they  contain,  their  almost  invariable  tendency  to  recur  in  their 
original  situation,  their  proneness  to  become  generalized.  That 
destructive  influence  consists  undoubtedly  in  a  continual  drain 
upon  the  nutrient  resources  of  the  blood.  The  blood  is  robbed 
at  the  expense  of  the  healthy  tissues,  which  are  starved  and 
languish.  These  parasites,  endowed  with  a  morbid  quickness  of 
growth,  may  be  likened  to  those  succulent  annuals  (pumpkin, 


332       IMMERMANN. — GENERAL  DISORDERS  OF  NUTRITION. 


sun-flower)  which  impoverish  the  soil  and  unfit  it  for  supporting 
other  vegetation.  Tliey  also  resemble  weeds  which  can  hardly 
be  eradicated,  which  spread  in  all  directions,  amid  whose  luxu- 
riance the  cultivated  plants  pine  for  want  of  the  nourishment 
they  need. 

Comparisons  of  this  kind  may  help  us  to  realize  the  essential  malignity  of  pseu- 
doplastic  formations  in  a  general  way  ;  but  there  remains  tlie  possibility  that,  besides 
tlie  properties  I  have  enumerated,  there  may  be  others  concerning  ■which  we  are 
ignorant,  promoting  the  development  of  the  cachexia.  Poisonous  fluids  may  be 
secreted  by  these  juicy  tumors  and  poured  into  the  blood.  Pathologists  are  already 
inclined  to  admit  that  they  may  possess  a  certain  local  infective  power  (Virchow). 
But  these  and  similar  speculations  are  still  in  want  of  proof;  hence,  a  critical 
examination  of  them  would  be  out  of  place  in  a  hand-book  like  the  present. 

d.  Toxic  and  Infectwe  Processes. 

Many  poisons  cause  angemia  by  decomposing  the  albuminates 
of  the  plasma,  dissolving  the  red  corpuscles,  etc.,  when  they 
have  entered  the  circulation.  Accordingly,  the  blood  undergoes 
changes  which  may  be  collectively  designated  as  "  toxic  or  infec- 
tive anjemia."  I  need  only  allude  to  the  so-called  "malarial 
anaemia"  (malarial  chlorosis),  to  poisoning  by  the  mineral  acids, 
phosphorus,  and  other  substances,  and  refer  the  reader  for  fur- 
ther information  to  other  volumes  of  the  present  work,  specially 
devoted  to  infective  disorders  and  poisons. 

e.  Animal  Parasites. 

.  Certain  forms  of  anaemia  are  caused  by  the  presence  of  animal 
parasites  in  the  body  (especially  in  the  alimentary  canal),  owing 
to  the  greedy  w-ay  in  which  many  of  these  unbidden  guests  abuse 
the  hospitality  of  their  entertainer.  I  need  only  refer  by  way 
of  illustration  (seeYol  III.,  Yol.  VIL)  to  the  notorious  "trop- 
ical chlorosis"  {Cachexia  africana  s.  americana,  cegyptiaca; 
Jiypocemia  irdertropicalis  ;  geophagia  s.  allotriophagia).  This 
variety  of  oligemia  is  due  to  the  entrance  of  certain  blood- 
sucking entozoa  [ancliylostomum  duodenale)  into  the  patient's 
alimentary  canal.     Griesinger  was  the  first  to  point  out  the 
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causal  connection  betwe(^n  a  severe  form  of  endomic  aiKoniia 
lie  observed  in  Egypt,  and  the  presence  of  these  parasites  in  the 
duodenum.  He  established  the  facts  by  post-mortem  examina- 
tion. Other  observers  have  since  conhmied  his  interesting  dis- 
covery (Pruner,  Bilharz,  Wucherer,  Moura,  Tourinho,  Monestier, 
Grenet,  Rion  Kerangel)  and  extended  it  to  other  countries  as 
well  (Brazil,  Cayenne,  Comoro  Islands'* 

f.  Obstacles  to  taking  Food. 

Symptomatic  anfemia  caused  by  obstacles  to  the  ingestion  of 
food  is  etiologically  contrasted  with  idiopathic  anaemia  caused  by 
want  of  food  ;  but  the  changes  which  the  blood  undergoes  are, 
of  course,  the  same  in  both.  It  will,  therefore,  be  sufficient  to 
enumerate  the  morbid  processes  that  come  under  this  head,  and 
refer  to  the  observations  on  p.  811  for  an  account  of  the  way 
in  which  they  operate.  Foremost  among  them  stand  all  such 
diseases  of  the  mouth,  pharynx,  oesophagus,  and  cardia  which 
interfere  with  or  prevent  the  prehension,  mastication,  and  deglu- 
tition of  food ;  also  maladies  attended  by  obstinate  or  uncon- 
trollable vomiting.  Vomiting  is  not  conhned  to  disorders  of  the 
digestive  system  ;  it  is  quite  as  frequently  due  to  other  causes 
{e.  g.,  acute  and  chronic  uraemia,  cerebral  disease,  pregnancy, 
etc.).  Hence  the  manifold  diversity  of  the  causes  by  which  this 
form  of  symptomatic  anaemia  may  be  brought  on. 

g.  Dyspepsia.       CHIRURCICAL  SOCttTY 

Dyspepsia,  including  under  this  term  all  disturbances  in  the 
chemistry  of  digestion,  is  a  more  frequent  cause  of  anaemia  than 
obstacles  to  the  ingestion  of  food.  Anomalies  of  secretion,  owing 
to  which  the  peptic  action  of  the  gastric  Juice,  succus  entericus, 
pancreatic  fluid,  and  bile  is  interfered  with,  occur  not  only  in  con- 
nection with  coarse  structural  lesions  of  the  stomach,  intestines, 
pancreas,  and  liver,  but  are  likewise  associated  with  less  definite 
disturbances  in  the  nutrition  of  these  parts.  Often,  moreover, 
they  seem  to  result  from  disordered  innervation  of  the  digestive 
glands,  from  local  or  general  disturbances  of  the  circulation, 
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from  changes  in  the  comioosition  of  the  blood.    Tlie  causes  of 
dyspepsia,  and  therefore  of  the  consequent  anjemia,  are  thus 
seen  to  be  manifold  ;  I  need  only  allude  to  a  few  by  way  of 
illustration.    Our  first  attention  is  claimed  by  acute  and  chronic 
catarrhal  atfections  of  the  stomach  and  intestines  ;  for  they  are 
extremely  common,  and  often  cause  both  mild  and  severe  an{e- 
mia.    IS'ext  comes  the  dyspepsia  due  to  psychical  influences 
(sorrow,  anxiety,  worry,  etc.)— nervous  dyspepsia.    As  instances 
of  circulatory  troubles  interfering  with  digestion,  we  have  the 
cases  in  which  fluid  elfusions  into  the  peritoneal  cavity,  abdom- 
inal tumors,  etc.,  hinder  the  secretory  activity  of  the  glandular 
organs  subservient  to  digestion  by  mechanical  pressure  upon  the 
vessels.     Lastly,  the  so-called  "atonic  dyspepsia"  of  anaemic 
persons  is  an  instructive  example  of  the  orighi  of  dyspepsia 
from  alterations  in  the  composition  of  the  blood.     For  the 
an£eraia  is  here  the  immediate  cause  of  the  dyspepsia  b}^  which 
it  is,  in  turn,  exaggerated.    For  since  every  variety  of  anaemia, 
whatever  be  its  cause,  lessens  the  secretion  of  peptic  juices,  it 
must  hinder  the  assimilation  of  nourishment  and  thus  intensify 
itself  by  way  of  inanition.  When  I  come  to  speak  of  treatment  I 
shall  have  to  point  out  how  this  vicious  circle,  in  which  so  many 
patients  are  unluckily  involved,  may  be  most  easily  escaped 
from. 

Dyspepsia  inflicts  a  twofold  injury  upon  the  blood  and  the 
organism.  In  the  first  place,  the  blood  fails  to  receive  an  ade- 
quate supply  of  material  for  the  renewal  of  constituents  essential 
to  the  adequate  fulfilment  of  its  functions  ;  the  organism  is  thus 
directly  exposed  to  the  risk  of  inanition.  Secondly,  there  is  the 
danger  that  when  any  considerable  amount  of  food  has  been 
introduced  into  the  alimentary  canal,  a  portion  of  it  will  remain 
undigested,  will  undergo  abnormal  chemical  changes,  and  irri- 
tate the  mucous  lining  of  the  stomach  and  intestines.  The 
secondary  catarrh  thus  induced  will  react  upon  the  dyspepsia 
and  make  it  worse  ;  thus  we  get  another  vicious  circle,  somewhat 
different  from  that  described  above,  but  which,  to  judge  from 
the  symptoms,  is  not  less  common. 

The  anaemia  that  results  from  dyspepsia  consists  primaril}^, 
as  might  be  expected,  in  a  hypalbuminosis.    If  the  assimilation 
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of  fats  and  carbo-hydrates  be  simultaneously  interfered  with,  the 
non- nitrogenous  constituents  of  the  blood  will  run  short  like- 
wise ;  this,  too,  will  react  unfavorably  on  the  store  of  albumen 
(cf.  p.  313).  In  any  case,  the  total  amount  of  nutrient  and  plas- 
tic material  in  the  blood  will  be  more  or  less  considerably 
reduced,  and  the  consequent  inanition  will  retard  the  formation 
of  new  red  corpuscles.  In  short,  the  phenomena  will  obey  the 
same  laws  as  in  anaemia  from  want  of  food  or  from  hindrances 
to  its  ingestion. 

h.  Venous  Stasis. 

Cardiac  and  pulmonary  diseases  that  are  attended  by  passive 
congestion  usually  lead,  sooner  or  later,  to  changes  in  the  com- 
position of  the  blood :  first,  by  the  impediment  offered  to  the 
entrance  of  lymph  and  chyle  into  the  circulation  b}^  the  dis- 
tepded  state  of  the  systemic  veins  ;  secondly,  by  the  catarrh  of 
the  gastro-intestinal  surface,  which  usually  results  from  venous 
hypersemia ;  the  catarrh  causes  dyspepsia,  and  thus  interferes 
with  the  absorption  of  nutriment  (cf.  section  "g");  lastly, 
should  dropsy  come  on,  the  transudation  of  highly  albuminous 
liquid  will  further  promote  the  development  of  anaemia,  or,  at 
any  rate,  of  hypalbuminosis.  Thus  it  is  that  patients  afflicted 
with  such  maladies  almost  invariably  present  symptoms  of  anae- 
mia and  impaired  nutrition  in  addition  to  those  which  result 
directly  from  the  circulatory  disturbance.  Accordingly,  Andral, 
Gendrin,  and  other  French  authors  are  perfectly  right  in  view- 
ing a  disordered  circulation  as  a  frequent  cause  of  anaemia,  and 
in  speaking  of  a  "cachexie  cardiaque,"  or  general  cachexia 
of  patients  suffering  from  heart-disease. 

i.  Impaired  Sanguification  from  Disease  of  the  Cytogenic  Or- 
gans {Spleen,  Lymphatic  Glands,  Medulla  of  the  Bones,  etc.) 

Since  it  is  highly  probable  that  the  red  corpuscles  are  pro- 
duced by  a  gradual  metamorphosis  of  corpuscular  elements 
derived  from  the  so-called  cytogenic  organs,  especially  the 
spleen,  lymphatic  glands,  and  marrow  of  the  bones,  it  is  clear 
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that  a  state  of  aniemia — more  strictly,  of  oligocytlifemia — may 
be  induced,  either  when  these  corpuscuhir  elements  are  not 
formed  in  sufficient  quantity,  or  when  their  metamorpliosis  does 
not  follow  its  normal  course,  or  lastly,  when  they  are  retained  in 
the  cytogenic  organs.  Every  one  of  these  possibilities  appears 
to  be  occasionally  realized ;  though  the  precise  mode  in  which 
the  individual  forms  of  anaemia  belonging  to  this  group  arise  has 
not  yet  been  thoroughly  established. 

A  defective  production  of  red  corpuscles  is  probably  asso- 
ciated with  all  states  of  impaired  nutrition  or  marasmus.  In 
such  cases  it  must  be  viewed,  not  as  the  primary  cause  of  the 
ansemia,  but  as  the  result  of  a  primary  hypalbuminosis.  Gradu- 
ally, however,  it  assumes  more  and  more  importance,  and  serves 
to  complete  the  symptoms  of  anaemia  by  adding  oligocytliaemia 
to  hypalbuminosis.  On  the  other  hand,  that  form  of  oligocy- 
thaemia  which  we  term  chlorosis  must  be  regarded  as  essentially 
a  disorder  of  sanguilication.  It  will  be  fully  discussed  in  the 
next  chapter.  We  assume  that  it  depends  on  a  diminished  for- 
mation or  hypoplasia  of  those  protoblasts  from  which  the  red 
corpuscles  are  developed.  The  various  forms  of  leukhaemia,  on 
the  other  hand  (splenic,  lymphatic,  myelogenic),  present  us  with 
a  different  state  of  things  ;  the  protoblasts  are  formed  in  immense 
numbers  in  the  cytogenic  organs,  but  their  further  development 
is  arrested  (/.  e.,  they  degenerate  into  multinuclear  leucocytes) ; 
and  this  is  the  essential  feature  in  the  morbid  process — that 
which  exerts  an  injurious  influence  upon  the  blood.  Lastlj^, 
there  are  those  cases  of  anaemia — almost  invariably  fatal,  though 
luckily  not  common — associated  with  enlargement  of  the  spleen 
and  lymphatic  glands,  and  known  as  "  splenic  anaemia,"  "Ijnn- 
phatic  anaemia,"  "  pseudoleukhaemia  "  (Hodgkin's  disease,  mul- 
tiple pernicious  adenie,  malignant  multiple  lymphosarcoma, 
malignant  lymphoma,  multiple  dermoid  carcinoma,  etc.).  These 
are  chiefly  due  to  retention  of  the  corpuscular  elements  in  the 
cytogenic  organs  (see  Vol.  VIII.).  It  is  quite  possible  that  such 
retention  may  likewise  play  a  certain,  though  by  no  means  the 
sole  part  in  the  causation  of  many  forms  of  anfemia  and  enlarge- 
ment of  lymphatic  glands  occurring  in  scrofulous,  syphilitic, 
and  other  conditions.     These  morbid  processes  are  all  fully 
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described  in  other  volumes  of  the  present  work  ;  it  is  enongli  for 
me  to  point  out  that  there  are  various  ways  in  wliluh  iinmnna. 
may  be  connected  with  diseases  of  the  spleen  and  lymphatic 
glands. 

k.  Fener. 

Among  the  numerous  pathological  processes  during  which 
anjemia  is  developed,  fever  must  be  included.  Fever  will  be  the 
last,  but  not  by  any  means  the  least,  important  member  of  that 
series  of  causes  which  we  have  been  considering.  True,  the 
febrile  process  is  not  one  of  the  most  frequent  causes  of  anaemia, 
but  the  form  of  anaemia  which  it  provokes — febrile  ana3mia — is 
distinguished  from  most  of  its  congeners  by  the  relative  rapidity 
of  its  development.  In  this  respect  it  is  only  excelled  by  direct 
loss  of  blood — profuse  hemorrhage  ;  and  it  is  worthy  of  note  that 
the  attendant  marasmus  is  neither  so  intense  nor  so  speedy  in 
making  its  appearance,  after  even  abundant  hemorrhage,  as  it  is 
in  fever  (cf .  Symptomatology).  As  Yirchow '  justly  pointed  out 
a  long  while  ago,  every  kind  of  fever  is  really  endowed  with 
hectic  properties;  and  it  may  be  said  generally  "  that  anaemia 
and  marasmus  arise  in  the  course  of  the  febrile  process  with  a 
rapidity  and  intensity  proportionate  to  the  severity  and  duration 
of  pyrexia  "  (Liebermeister 

The  pathogeny  of  febrile  oligsemia  and  of  the  marasmus 
associated  with  it  is  complex.  Divers  factors  co-operate  to 
produce  them,  and  they  work  in  divers  ways.  As  regards  the 
latter  point,  we  know  that  on  the  one  hand  almost  all  febrile, 
patients  are  in  a  state  of  marked  inanition,  which  must  exert  a 
great  influence  on  the  state  of  the  blood,  and  indirectly  on  the 
nutrition  of  the  body  as  a  whole ;  on  the  other  hand,  the  con- 
sumption of  the  blood  constituents  and  the  tissues  is  abnormally 
quickened  ;  so  that,  even  for  the  mere  maintenance  of  the  blood 
and  tissues  in  statu  quo^  the  conditions,  during  fever,  are  the 
most  unfavorable  that  can  be  conceived.  These  facts,  roughly 
as  I  have  sketched  them,  are  sufficient  to  account  for  the 

'  Handbuch  der  spec.  Pathol,  und  Therapie.  I.  (1854)  p.  37. 
"  Prager  Vierteljahrschrift.  LXXXVII.  p.  1  et  seq. 
VOL.  XVI.— 22 
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rapidity  witli  which  anaemia  and  marasnnis  are  induced  by 
fever,  and  for  their  reaching  so  extreme  a  degree  of  intensity 
when  the  fever  has  lasted  for  any  time. 

This  is  no  place  for  discussing  the  prevailing  theories  con- 
cerning fever,  or  examining  the  controverted  points  in  this 
important  region  of  pathology.  It  will  suffice  for  our  purpose 
brieliy  to  enumerate  a  series  of  facts  which  may  now  be  regarded 
as  established,  and  whose  bearing  uj)on  the  subject  in  hand  is 
obvious. 

The  state  of  inanition  in  a  febrile  patient  is,  in  the  first  place, 
greatly  promoted  by  the  loss  of  apj)etite  usually  present,  and 
perhaps  never  absent  when  the  fever  is  at  all  high.  Moreover, 
the  febrile  process,  when  severe,  is  attended  by  more  or  less  dis- 
turbance of  digestion,  which  may  hinder  or  altogether  prevent 
the  assimilation  of  any  considerable  amount  of  nourishment.  It 
has  long  been  known,  for  instance,  that  the  secretion  of  gastric 
juice  is  much  impaired  in  the  febrile  state  (Beaumont).  The 
same  is  true  (to  judge  from  the  symptoms)  of  the  pancreatic 
secretion  and  succus  entericus.  Hence  it  is  that  febrile  patients 
digest  extremely  little  albumen,  and,  as  a  rule,  but  litfcie  fatty 
matter  also  ;  the  digestion  of  carbo-hydrates  seems  to  be  less 
interfered  with.  Under  such  circumstances,  the  renewal  of  the 
albumen  of  the  blood  must  be  very  imperfect,  as  also  that  of  the 
non-azotized  energy-yielding  material ;  and  the  nutrition  and 
functional  activity  of  all  the  organs  must  suffer  in  consequence. 
Further,  we  may  confidently  assume  that  the  formation  of  red 
corpuscles  will  be  checked,  and  that  the  symptoms  of  oligocy- 
thsemia  manifested  by  febrile  patients  must,  at  any  rate  in  some 
degree,  be  ascribed  to  the  existing  state  of  inanition. 

But  the  increased  consumption  that  takes  place  in  fever  is 
not  of  less  importance  than  the  inanition  ;  nay,  its  importance 
is  incomparably  greater.  The  increased  amount  of  urinary  pig- 
ment excreted  in  fever  (J.  Vogel)— the  fact  that  febrile  urine 
contains  an  abnormal  excess  of  potassium-salts  (as  much  as 
sevenfold  the  normal  proportion,  when  the  fever  is  intense— Sal- 
kowski)— all  this  points  to  a  great  disintegration  of  the  red 
corpuscles  (Senator),  since  the  coloring  matter  of  the  urine  is 
derived  from  that  of  the  blood,  and  the  red  disks  (together  with 
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the  muscles)  are  particular!}^  rich  in  potassium.  Febrile  oligoc}'- 
thaemia,  accordingly,  is  due  to  the  simultaneous  influence  of  ina- 
nition and  consumption,  and  therefore  not  nnfrequently  attains 
a  high  degree  of  intensity.  We  know,  besides,  that  the  elimina- 
tion of  urea  in  fever  is  greatly  increased ;  this  important  fact 
was  first  determined  by  Traube  and  Jochmann  in  a  case  of  ague  ; 
it  has  since  been  fully  corroborated,  and  extended  to  a  great 
variety  of  febrile  affections  (intermittent,  typhus,  pneumonia,  the 
acute  exanthemata,  pyjemia,  acute  rheumatism,  etc.)  by  a  num- 
ber of  independent  observers  (A.  Yogel,  Wachsmuth,  J.  Moos, 
Redtenbacher,  Brattler,  E,anke,  Lemke,  W.  Mueller,  Uhle,  Syd- 
ney Ringer,  Behse,  Bartels,  Huppert,  et  al.).  And  here  it  is 
important  to  observe  that  febrile  patients,  when  kept  on  the 
same  diet  as  healthy  persons,  not  only  produce  and  excrete  a 
much  greater  quantity  of  urea  than  the  latter  (often  two  or  three 
times  as  much),  but  also  invariably  excrete  more  nitrogen  in  the 
form  of  urea  than  they  take  in  their  food  (Huppert),  and  that 
they  cannot,  therefore,  be  brought  into  a  state  of  nitrogen  equi- 
librium. In  this  respect  they  are  like  persons  undergoing  starva- 
tion, who,  as  is  well  known,  though  their  supply  of  nitrogen  is 
entirely  cut  off,  continue  nevertheless  to  decompose  albumen  and 
to  excrete  nitrogen  while  living  at  the  expense  of  what  Voit 
calls  their  "organ-albumen."  The  chief  difference,  as  regards 
this  matter,  between  fever  and  simple  starvation  is  that  the 
consumption  of  organ-albumen  goes  on  far  more  actively  in  the 
former  than  in  the  latter ;  in  other  words,  that  the  difference 
between  the  amount  of  nitrogen  taken  during  fever,  and  the 
amount  excreted,  is  much  greater  than  the  total  amount  of 
nitrogen  excreted  during  absolute  starvation  (Huppert,  Riesell, 
Senator).  Accordingly  the  febrile  process  is  invariably  attended 
by  a  very  rapid  and  excessive  diminution  in  the  amount  of  albu- 
men in  the  system  ;  this  is  a  result,  partly  of  inadequate  nourish- 
ment—of inanition,  partly  and  principally  of  the  augmented 
consumption  and  decomposition  of  albuminates  Just  alluded  to. 

The  precise  locality  where  the  dissociation  of  albumen  takes  place  in  febrile 
maladies,  and  the  mode  in  which  it  is  consummated,  are  still  doubtful.  Huppert 
concludes  from  his  researches  on  relapsing  fever'  that  during  the  febrile  state, 
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stable  *'  organ-albumen"  is  converted  into  unstable  "  store-albumen."  The  latter  is 
then  broken  up ;  but  the  azotized  products  of  its  decomposition  are  not  necessarily 
eliminated  forthwith  on  the  day  of  the  fever.  Since  the  increased  elimination  of 
nitrogen  goes  on  for  a  time  during  the  apyretic  interval,  and  its  maximum  during 
the  febrile  period  does  not  coincide  with  the  acme  of  the  fever,  it  is  highly  probable 
that  the  azotized  product  resulting  from  the  decomposition  of  the  albuminates  is 
oxidized,  not  at  once,  but  slowly  and  gradually,  into  urea.  As  regards  the  non- 
azotized  products  of  decomposition,  Huppert  suspects  that — in  contradistinction  to 
what  happens  in  diabetes  and  acute  poisoning  by  phosphorus — they  undergo  imme- 
diate oxidation  in  fever,  thereby  accounting,  in  some  measure,  for  the  increased 
production  of  heat.'  Senator,  on  the  contrary,"  believes  that  the.  excess  of  heat  is 
principally  generated  by  the  oxidation  of  the  azotized  products  resulting  from  the 
decomposition  of  albumen ;  while  the  fatty  matters  simultaneously  liberated  remain 
to  some  extent  unoxidized  and  contribute  to  the  fatty  degeneration  of  the  tissues.  He 
is  disposed  to  reject  the  notion  that  any  Increased  consumption  of  the  non-azotized 
constituents  of  the  body  takes  place  in  fever ;  but  to  this  Acker  very  justly  rejoins 
that  it  would  be  very  difficult  to  account  in  any  other  way  for  the  rapid  disappear- 
ance of  the  panniculus  adiijosus  in  many  febrile  disorders  (acute  rheumatism).  Any 
further  discussion  of  this  moot-point  would  be  superfluous,  since  It  does  not  in  any 
way  affect  the  doctrine  of  increased  decomposition  of  organ-albumen,  which  may 
be  viewed  as  quite  established. 

The  next  question  is  where  the  increased  decomposition  of  organ-albumen  takes 
place— or,  to  speak  more  accurately,  which  of  the  tissues  furnishes  the  major  part 
of  the  excess  of  albumen  consumed?  As  regards  this  point,  it  may  be  as  well  to 
state  that  the  blood  itself,  as  a  tissue,  contains  organ-albumen;  nay,  that  the 
greater  part  of  the  albumen  in  the  blood  is  organ-albumen  (Voit),  contrasted  with 
which  are  the  albuminates  derived  from  the  ingesta,  forming  the  more  unstable 
store -albumen.  Accordingly,  the  increased  consumption  of  organ-albumen  in 
fever  may  affect  either  the  organ-albumen  of  the  blood,  or  that  of  the  remaining 
tissues,  or  both  at  once.  For,  though  it  is  exceedingly  improbable  that  albumen  is 
decomposed,  under  ordinary  circumstances,  while  it  is  still  in  tlie  circulating  fluid 
(Hoppe-Seyler »),  yet  it  is  possible  that  in  fever,  particularly  when  caused  by  a 
zymotic  poison,  some  part  of  the  albumen  of  the  blood  may  be  decomposed  imme- 
diately, without  having  previously  formed  part  of  the  tissues ;  conversely,  too, 
organ-albumen  from  the  tissues  may  find  its  way  back  Into  the  blood  and  be  split 
up  by  the  pyrogenic  ferment  circulating  In  the  vessels.  Lastly,  it  may  be  that  m 
fever,  as  in  health,  the  decomposition  of  albumen  may  take  place  chiefly  in  the 
tissues.  All  these  points  require  to  be  further  investigated,  and  must  for  the 
present  be  left  uncertain.    It  is  probable,  however,  on  theoretical  grounds,  that  the 
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decomposition  of  albumen  takes  place — at  any  rate  in  tho  infective  fevers — in  the 
blood  itself,  the  latter  forfeiting  a  part  of  its  own  albuminates ;  further,  tliat  tlie 
organ  albumen  of  the  tissues  is  likewise  decomposed  in  dtu,  the  residual  products 
of  its  decomposition— the  non-azotized  compounds— often  remaining  unoxidized  in 
the  tissues  as  fatty  matter  (Senator).  Some  such  succession  of  phenomena  would 
explain  the  acute  origin  of  the  ani^mia,  the  rate  at  which  marasmus  is  developed 
during  the  febrile  state,  and  finally  the  frequent  occurrence  of  fatty  degeneration 
in  vai'ious  tissues. 

But  it  is  not  only  the  urea  that  is  increased  during  fever ;  the 
carbonic  acid  is  increased  likewise  (Liebermeister,  Ley  den,  Sen- 
ator). Increased  elimination  of  this  gas  is  not  sufficient  of  itself 
to  prove  increased  production  ;  but  Liebermeister  has  shown,  by 
investigations  on  febrile  patients,  that  the  increased  elimination 
of  carbonic  acid  begins  before  the  actual  onset  of  the  febrile 
paroxysm  ;  proving  thereby  that  the  phenomenon  is  not  due  to 
retention  of  the  gas,  followed  by  explosive  exhalation.  The 
same  author  has  shown,  moreover,  that  during  the  febrile  parox- 
ysm itself  the  increase  in  the  amount  of  carbonic  acid  excreted 
does  not  proceed  pari  passu  with  the  rise  of  temperature,  but 
with  the  rate  of  heat-production  ;  it  follows,  of  necessity,  that 
both  phenomena,  viz. ,  increased  elimination  of  carbonic  acid  and 
increased  production  of  heat,  must  be  due  to  the  same  cause, 
'/.  e.,  increased  oxidation  of  the  substance  of  the  bodv.  We  are 
unable  at  present  to  decide  whether  the  excess  of  carbonic  acid 
is  chiefly  furnished  by  the  subcutaneous  fat,  or  by  the  non- 
azotized  products  of  the  decomposition  of  albuminates ;  or, 
finally,  by  the  azotized  products  of  their  decomposition  likewise, 
while  undergoing  further  degradation  into  urea.  Indeed,  it 
seems  probable  on  clinical  grounds  that  all  of  the  above  enumer- 
ated constituents  take  part  together  in  the  increased  formation 
of  the  terminal  product  in  question. 

As  evidence  of  the  important  fact  that  a  marked  increase  in  the  production  of 
carbonic  acid  takes  place  during  a  febrile  paroxysm,  I  append  the  following 
determinations  made  by  Liebermeister  on  one  and  the  same  patient  (a  man  of 
forty-one,  with  a  quotidian  intermittent),  before  and  during  the  paroxysm.' 


'  Deutsches  Archiv  f  iir  klin.  Medizin.  VIII.  p.  175. 
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Ohsermtion  I. 


Axillary  temperature 
at  the  close  of  each 
interval  (Centigrade), 

Increment  of  temiiera- 
ture  dunng  each 
period. 

Carbonic  acid  excreted 
(in  grammeh). 

In  the  1st  half -hour  

36.9° 

0.1° 

13.85 

"     2d  "   

37.55° 

0.65° 

20.12 

"     3d  "   

39.45° 

1.9° 

34.20 

"     4th  "   

39.85° 

0.4° 

19.31 

"     oth  "   

39.85° 

0.0° 

17.68 

"     6th  '   

39.85° 

0.0^ 

16.75 

Ohsermtion  II. 


In  the  1st  half -hour  

37.0° 

0.05° 

13.00 

"    2d  "   

37.1° 

0.1° 

13.77 

"    3d  "   

37.75° 

0.65° 

20.59 

"    4th  "   

39.4° 

1.65° 

31.07 

"    5th  "   

39.5° 

0.5° 

18.09 

"    6th  "   

40.2° 

0.3° 

19.42 

In  either  table  the  amount  of  COj  excreted  is  seen  to  rise  with  the  increment  of 
temperature,  and  to  attain  its  maximum  at  the  beginning  of  the  algid  stage. 

Lastly,  an  increased  elimination  of  water  takes  place  in  fever 
(Leycien,  Senator).  During  the  febrile  process,  accordingly,  a 
number  of  morbid  changes  go  on  side  by  side,  and  are  more  than 
sufficient,  in  the  aggregate,  to  account  for  the  deleterious  effects 
of  fever  on  the  blood  and  other  tissues.  The  changes  in  the 
blood  are :  oligocythsemia,  hypalbuininosis,  loss  of  volume,  col- 
lectively amounting  to  anaemia  in  the  usual  clinical  sense  of  the 
word.  The  changes  in  the  tissues  are  those  characteristic  of 
marasmus — simple  atrophy,  more  or  less  complete  necrobiosis  of 
the  tissue  corpuscles  and  their  derivatives.  Lastly,  the  peculiar 
relations  subsisting  between  the  various  anomalies  of  molecular 
metamorphosis  exhibited  in  fever — relations  which  I  have  just 
been  trying  to  elucidate — explain  the  very  exceptional  signi- 
ficance of  the  febrile  process  in  the  production  of  anaemia  and 
general  marasmus. 
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Patliolocry. 

General  Outline  of  the  Disease. 

Anjemia  may  be  acute,  subacute,  or  chronic,  according  to  its 
mode  of  onset  and  its  course.  Tlie  type  assumed  by  the  disease 
in  any  individual  case  will  depend  (apart  from  idiosyncrasy)  on 
the  intensity  and  character  of  its  exciting  causes. 

The  mo*st  acute  variety  of  ansemia  is  that  induced  by  sudden 
and  profuse  hemorrhage.  When  a  relatively  large  portion  of 
the  total  blood  escapes  rapidl}^  from  the  vessels,  the  most 
extreme  anjemia  may  be  produced  in  a  very  few  minutes.  Should 
tlie  bleeding  be  less  severe,  the  symptoms  of  oligfemia  are  pro- 
portionately slower  in  making  their  appearance ;  but  no  one 
would  hesitate  to  include  under  the  "acute"  category  those 
cases  in  which  manifest  signs  of  ansemia  declare  themselves 
within  a  few  hours,  or  even  daj'^s  Cone  to  three),  in  consequence  of 
protracted  bleeding.  The  special  character  of  any  given  case  is 
accordingly  determined  by  two  main  factors :  the  severity  and 
the  duration  of  the  hemorrhage,  for  on  them  the  course  of  the 
disease  and  the  intensity  of  its  symptoms  chiefly  depend. 

The  following  are  the  principal  causes  of  great  loss  of  blood, 
and  therefore  of  acute  anaemia  :  (1.)  Wounds,  whether  accidental 
or  intiicted  by  the  surgeon,  that  involve  the  larger  vessels  (espe- 
cially arteries)  or  lay  bare  extensive  surfaces  ;  this  includes  sec- 
ondary hemorrhage  from  the  premature  detachment  of  ligatures, 
imperfect  coagulation  of  the  blood  in  the  vessels,  etc.  (2.)  Acci- 
dents connected  with  pregnancy,  delivery,  and  the  puerperal 
state  {e.  g.,  rupture  of  the  Fallopian  tube  in  tubal  gestation, 
partial  separation  of  the  after-birth  in  placenta  prsevia,  rupture 
of  the  uterus  during  delivery,  adherent  placenta,  atony  of  the 
womb,  etc.).  (3.)  Rupture  or  perforation  of  blood-vessels,  occur- 
ring as  grave  but  accidental  complications  of  certain  visceral  dis- 
eases {e.  g.,  spontaneous  rupture  of  the  heart  when  in  a  state 
of  fatty  degeneration,  bursting  of  internal  aneurisms,  ulcerative 
perforation  of  branches  of  the  pulmonary  artery  in  phthisis, 
profuse  hiematemesis  in  gastric  ulcer  and  cancer,  intestinal 
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hemorrliage  in  enteric  fever,  etc.),  or  as  a  result  of  the  so-called 
"hemorrhagic  diathesis  "  (see  chapter  on  Scurvy,  Purpura,  and 
Hsemophilia).  Accordingly,  acute  anaemia  may  be  developed, 
in  a  symptomatic  form,  in  the  course  of  a  great  variety  of  dis- 
eases, and  may  come  under  the  observation  alike  of  the  physi- 
cian, the  surgeon,  and  the  accoucheur. 

The  following  are,  broadly  speaking,  the  symptoms  of  acute 
anaemia : 

The  skin  and  visible  mucous  membranes  rapidly  undergo  a 
striking  loss  of  color.  The  latter  lose  their  natural' rosy  hue, 
while  the  skin  of  persons  whose  rete  MalpigMi  contains  but  lit- 
tle pigment  quickly  assumes  a  waxy  (yellowish  white)  paleness. 
Dark-complexioned  people  and  members  of  the  dark-skinned 
races,  on  the  other  hand,  appear  rather  darker  than  usual ;  the 
former,  e.  g.^  exchange  the  lively  carnation  of  health  for  an 
earthy  or  dusky  (gra3dsh  yellow)  tint.  Together  with  the  loss 
of  color,  the  skin  and  superficial  soft  parts  lose  their  normal 
"turgor."  Hollow  cheeks  and  sunken  eyes,  a  projecting  and 
very  pointed  nose,  are  common  phenomena,  and  give  the  patient 
a  strange  and  spectre-like  expression.  The  skin,  especially  over 
the  more  prominent  parts  of  the  face  (nose,  ears)  and  extremi- 
ties, feels  cold  to  the  hand  ;  the  entire  body  is  often  as  cold  as  a 
corpse,  and  a  thermometer  introduced  into  the  axilla  or  rectum 
registers  an  unusually  low  degree  of  temperature  (temperature 
of  collapse).  The  cold  skin  may  be  dry  ;  more  commonly,  how- 
ever, it  is  bathed  in  a  clammy  perspiration — the  so-called  "cold 
sweat" — which  forms  a  striking  contrast  to  the  anaemia  of  per- 
ipheral parts,  their  low  temperature,  and  tlie  state  of  the  pulse. 
The  latter  quickly  becomes  very  small  in  the  superficial  arteries. 
For  a  time  it  may  be  rather  hard,  but  it  soon  grows  very  com- 
pressible, and  may  even  cease  to  be  felt.  Its  rate  is  usually 
somewhat  accelerated,  the  number  of  beats  undergoing  great 
and  sudden  increase  when  the  patient  makes  any  exertion  or 
assumes  the  erect  posture.  Should  he  faint,  loss  of  conscious- 
ness is  almost  always  preceded  by  a  sudden  alteration  in  the 
pulse,  which  becomes  slow,  intermittent,  and,  during  the  actual 
syncope,  imperceptible.  The  heart's  impulse  resembles  the 
pulse,  it  becomes  feeble,  cannot  be  found  without  difficulty,  and 
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only  exhibits  a  transient  intensification  during  emotional  excite- 
ment or  bodily  exertion.  Its  rliytlim  undergoes  the  peculiar 
fluctuations  alluded  to  above.  On  auscultation  (when  the  pa- 
tient is  at  rest),  the  sounds  of  the  heart  are  faint  and  niufil(id ; 
the  first  sound,  more  especially,  may  be  almost  or  altogether 
inaudible  ;  the  second  sound  can  usually  be  heard  so  long  as  the 
patient  is  alive.  Should  the  heart  be  temporarily  excited,  the 
first  sound  is  generally  replaced  by  a  blowing  murmur  heard  all 
over  the  pr^ecordia  (anaemic  or  accidental  murmur).  The  "  bruit 
de  diable"  may  be  detected  in  the  veins  of  the  neck. 

Other  symptoms  of  an  important  kind  speedily  show  them- 
selves in  connection  with  the  voluntary  muscles  and  the  nervous 
system. 

When  a  healthy  man  is  suddenly  and  unexpectedly  deprived 
of  a  quantity  of  blood  while  standing  or  walking,  he  usually 
loses  the  power  of  maintaining  the  erect  posture  in  a  few  sec- 
onds or  minutes,  all  his  muscles  become  relaxed,  he  staggers  and 
sinks  to  the  ground.  This  is  seen  when  a  man  is  wounded  on 
the  battle-field  or  in  a  brawl,  and  suddenly  loses  a  quantity  of 
blood.  Should  the  bleeding  be  less  profuse,  muscular  power — 
at  any  rate,  in  a  vigorous  subject — may  be  retained  for  a  longer 
time.  The  bleeding  man  drags  himself  along  for  some  distance, 
until,  overpowered  by  a  sense  of  weakness,  his  muscles  refuse 
their  office  and  he  succumbs  altogether.  The  phenomena  are 
somewhat  different  in  the  case  of  a  man  confined  to  bed  by  pre- 
vious illness,  and  already  suffering  from  symptoms  of  anaemia. 
The  change  is  less  striking  and  abrupt ;  but  the  rapid  failure  of 
muscular  power  is  nevertheless  betrayed  by  increasing  tremu- 
lousness  on  movement,  by  his  slipping  down  in  his  bed,  by  his 
weak,  muffled  voice,  etc. 

When  much  blood  has  been  lost,  the  weakness  usually  culmi- 
nates in  actual  syncope,  during  which  consciousness  is  wholly 
abolished,  the  patient  resembles  a  corpse,  the  heart's  action  is 
reduced  to  a  minimum,  respiratory  movements  cease,  and  real 
death  not  unfrequently  ensues.  The  attacks  of  syncope  some- 
times occur  with  lightning-like  suddenness,  almost  without  warn- 
ing. More  commonly,  however,  they  are  preceded  by  the  usual 
prodromata,  consisting — apart  from  the  circulatory  phenomena 
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already  described — in  seeing  flashes  of  light  before  the  eyes,  and 
tinnitus  auriiim,  followed  by  dimness  of  vision  and  loss  of  hearing. 
Should  the  patient  be  restored  to  consciousness,  he  often  faints 
away  again  immediately,  especially  if  he  attempts  to  rise,  or  is 
raised  by  those  about  him.  Mental  excitement  is  a  less  frequent 
result  of  loss  of  blood;  occasionall}^,  however,  there  may  be 
furious  delirium.  Symptoms  more  commonly  met  with  are 
troublesome  hiccough,  nausea,  and  even  actual  vomiting  (the  lat- 
ter chiefly  when  the  patient  assumes  the  erect  posture),  also  a 
painful  sense  of  prsecordial  anxiety  and  dyspncea,  the  latter  fre- 
quently attended  b}''  an  objective  quickening  of  the  respiratory 
movements.  In  many  exceptionally  sudden  cases  of  hemor- 
rhagic anaemia,  severe  general  convulsions  of  an  epileptiform 
character  set  in  just  before  death,  after  the  patient  has  become 
unconscious  ;  but  it  is  more  common,  upon  the  whole,  for  death 
to  occur  during  a  state  of  unconsciousness  and  universal  prostra- 
tion, without  convulsions,  or,  at  any  rate,  with  only  a  slight 
twitching  of  the  muscles. 

The  patient  may  die  either  at  once,  or  after  some  hours  or 
days,  with  the  above  symptoms,  or  he  may  be  lucky  enough  to 
survive  when  the  bleeding  has  ceased  spontaneously  or  has  been 
stopped  by  art.  In  the  latter  event,  the  period  of  threatening 
weakness  and  collapse  is  followed  by  one  of  reaction,  whose 
signs  are  at  first  barely  perceptible,  but  steadily  grow  more  and 
more  distinct. 

The  earliest  sign  of  rallying  is  usually  given  by  the  pulse, 
which  gradually  becomes  somewhat  fuller;  the  skin  grows 
T^^armer,  and  the  sweating  abates.  The  patient's  shrunken  lin- 
eaments assume  a  more  natural  expression  as  the  soft  parts 
become  turgid  ;  but  the  skin  and  mucous  membranes  continue 
very  pale  and  do  not  regain  their  natural  hue  for  weeks  or 
months.  The  patient  remains  feeble  and  languid  for  a  long 
time.  He  is  not  out  of  danger,  even  though  there  may  be  no 
risk  of  fresh  hemorrhage.  Fatal  syncope  may  occur  quite  unex- 
pectedly at  any  moment.  Fortunately,  however,  such  fainting- 
fits are  not  invariably  fatal.  They  are  brought  on  by  exertion, 
by  hasty  efforts  to  get  up,  by  straining  at  stool.  The  premoni- 
tory symptoms  often  show  themselves  without  being  followed 
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by  loss  of  consciousness.  I  refer  to  the  sensory  disturbances 
described  above,  to  the  sudden  pallor,  to  the  breaking  out  of  a 
cold  sweat,  etc.  Strength  returns  very  slowly  and  gradually. 
Even  after  its  partial  restoration,  any  slight  effort  is  followed  by 
fatigue.  Muscular  exertion  during  a  few  minutes  causes  a  feel- 
ing of  oppression  at  the  chest,  panting  respiration,  palpitation  of 
the  heart.  The  face,  usually  pale,  grows  flushed  ;  the  patient 
feels  his  forehead,  his  cheeks,  perhaps  his  whole  body,  become 
hot;  he  often  begins  to  perspire  profusely,  although  at  other 
times  he  is  more  inclined  to  shiver  and  to  complain  of  cold  feet. 

Immediately  after  a  great  loss  of  blood,  and  during  the  first 
days  of  convalescence,  the  patient  suffers  from  burning  thirst 
and  a  fierce  craving  for  liquids  ;  but  he  has  no  appetite  for  food. 
This  does  not  return  till  later,  and  then  it  frequently  amounts 
to  positive  voracity — a  paroxysmal  bulimia.  As  a  rule,  however, 
the  patient's  powers  are  unequal  to  his  desires ;  notwithstand- 
ing his  imperious  craving  for  food,  a  sense  of  repletion  comes 
on  very  soon — often  after  a  few  mouthfuls — and  may  even 
amount  to  discomfort,  oppression  about  the  stomach,  eructation, 
or  even  vomiting.  Catarrh  of  the  stomach  is  not  uncommon, 
especially  after  any  error  of  diet.  It  manifests  itself  by  a  furred 
tongue,  complete  anorexia,  perhaps  even  fever.  The  intestines, 
too,  are  very  susceptible,  and  the  usual  tendency  to  constipation 
is  occasionally  interrupted  by  unexpected  attacks  of  diarrhoea, 
whenever  the  patient  is  at  all  careless  about  the  quantity  or 
quality  of  his  food.  The  signs  of  so-called  "  atonic  dyspepsia" 
are  usually  very  slow  to  disappear.  It  takes  a  long  time  for  the 
digestive  apparatus  to  regain  its  pristine  faculty  of  dealing  with 
considerable  quantities  of  any  sort  of  nourishment. 

The  secretion  of  urine  is  at  first  extremely  scanty,  but  it 
gradually  increases  in  amount  as  time  goes  on.  Curiously 
enough,  analysis  of  the  first  urine  passed  after  the  occurrence  of 
hemorrhage  shows  an  increased  formation  of  urea  (J.  Bauer). 
Subsequently,  however,  after  the  patient  has  begun  to  rally,  the 
total  amount  of  urea  and  other  solids  is  lessened,  and  the  urine 
is  correspondingly  pale  and  of  low  specific  gravity.  This,  too,  is 
transient,  and  subsides  as  the  organism  returns  to  its  normal 
state. 
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The  nervous  system  shows  manifold  signs  of  disturbance 
during  the  period  of  convalescence  ;  these  signs,  however,  are  so 
protean  as  to  elude  any  corajplete  enumeration.  Some  of  the 
changes  produced  involve  the  nervous  system  as  a  whole  ;  others 
are  more  localized,  and  a  few  are  anatomically  circumscribed  in 
the  most  precise  way.  Roughly  speaking,  the  symptoms  of 
"nervous  irritation,"  or,  more  correctly,  of  "irritable  weak- 
ness," predominate  over  those  of  simple  paresis  or  actual  palsy, 
and  the  combination  of  exalted  irritability  with  proneness  to  be 
speedily  exhausted  is  pretty  uniformly  displayed  by  the  most 
various  parts  of  the  nervous  apparatus.  General  hypersesthesia 
is  a  common  symptom.  Its  intensity  depends,  not  merely  on 
the  degree  of  ansemia  present,  but  also  on  the  previous  state  of 
the  sensory  system,  and  is  therefore  most  marked  in  women, 
children,  and  persons  of  nervous  constitution.  This  is  likewise 
true  of  the  exalted  reflex  irritability,  which  occasionally  amounts 
to  actual  spasmophilia.  Localized  forms  of  spasm,  though  some- 
times met  with,  are  not  common.  Pain,  on  the  other  hand,  is 
very  common,  and  presents  itself  in  every  conceivable  form  and 
situation — now  vague  and  rheumatoid,  now  localized  in  the  head, 
back,  teeth,  etc.  When  localized,  it  often  assumes  the  charac- 
teristics of  a  true  neuralgia  ;  it  is  paroxysmal,  lancinating,  and 
follows  the  distribution  of  a  particular  nerve.  The  nerves  of  the 
internal  viscera  are  also  liable  to  be  affected  by  neuralgia  in 
angemic  persons.  The  forms  of  neuralgic  pain  are  not  distinctly 
localized.  Their  connection  with  the  altered  state  of  the  blood  is 
proved  by  their  disappearing  during  the  progress  of  convales- 
cence. Among  them  nervous  cardialgia  takes  a  prominent 
place,  both  on  account  of  its  frequent  occurrence  in  anemic 
patients,  and  because  it  is  usually  confounded  with  gastric  ulcer. 
Lastly,  the  abnormal  irritability  of  the  nervous  system  often 
shows  itself  in  the  patient's  mental  condition.  Broken  sleep  or 
obstinate  sleeplessness,  a  quarrelsome  and  self-willed  temper  in 
the  waking  state,  all  sorts  of  whims  and  fancies,  are  as  common 
as  they  are  annoying  both  to  the  patient  and  to  those  around 
him.  Occasionally  the  psychical  disturbance  amounts  to  posi- 
tive eccentricity,  verging  on  actual  madness,  and  sometimes 
transgressing  the  boundaiy  line  between  the  two. 
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I  must  add  a  few  words  about  tlie  nutrition  and  bulk  of  the 
patient's  body.  Sliould  h(3  survive  the  immediate  efl'i^cts  of  the 
loss  of  blood  and  fairly  enter  on  convalescence,  he  becomes  very 
liable  to  slight  cedema,  especially  of  the  lower  limbs,  less  often 
of  the  face  and  hands,  which  gradually  disappears  as  he  gets 
better.  When  this  slight  dropsy  is  present,  it  tends  to  mask 
the  positive  decrease  in  bulk  wliich  would  otherwise  be  apparent, 
and  which,  after  persisting  for  a  while,  ultimately  yields  to  care 
and  feeding.  It  must,  however,  be  admitted  that  the  marasmus 
associated  with  acute  anemia  is  always  much  less  marked  than 
that  developed  in  connection  with  the  subacute  and  chronic 
forms  of  the  disease.  Some  wasting  of  the  muscles,  indeed, 
there  is  ;  but  the  subcutaneous  fat  is  scarcely  affected,  the  con- 
trast between  the  patient's  excessive  pallor  and  his  relatively 
plump  appearance  being  often  most  characteristic. 

The  above  description  of  acute  anaemia  after  profuse  hemor- 
rhage embraces  many  features  (if  we  put  aside  the  earliest  symp- 
toms and  take  those  alone  that  occur  during  the  stage  of  con- 
valescence) which  may  be  transferred  to  the  subacute  and  chronic 
forms  of  the  disease.  The  symptoms  of  the  two  latter  are  for 
the  most  part  the  same  as  those  enumerated  above  ;  what  differ- 
ences there  may  be  depend  partly  on  the  different  rate  at  which 
the  symptoms,  taken  altogether,  are  developed,  partly  on  the 
different  degree  to  which  they  attain  individually — these  con- 
ditions, in  their  turn,  being  principally  regulated  by  the  nature, 
duration,  and  intensity  of  the  causes  in  operation.  The  ensuing 
paragraphs  will  be  mainly  devoted  to  a  consideration,  however 
fragmentary,  of  these  differences,  for,  as  I  have  already  said,  a 
detailed  description  would  take  us  much  too  far. 

Subacute  anaemia  (requiring  from  one  to  three  weeks  for  its 
development)  may  be  caused  by  small  but  repeated  hemorrliageSj 
or  by  albuminous  discharges  when  very  abundant.  It  may  like- 
wise be  brought  on — and  more  rapidly  than  by  discharges — by 
the  graver  forms  of  pyrexia,  of  whatever  kind.  Besides  these 
symptomatic  varieties  of  subacute  anaemia,  there  is  also  a  class 
of  idiopathic  cases  in  which  the  disease  results  from  extreme 
lack  of  food,  or  lack  of  food  in  conjunction  with  severe  fatigue, 
exposure  to  cold,  and  other  debilitating  influences. 
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Chronic  ana3mia  includes  all  tliose  states  of  oliga3mia  and  gen- 
eral marasmus  which  come  on  more  slowly  and  gradually  than 
those  described  above,  or  which,  after  setting  in  more  or  less 
abruptly,  linger  on  without  appreciable  change  for  weeks,  months, 
or  years.  This  class  includes  most  cases  of  idiopathic  anaemia  ; 
also  those  symptomatic  forms  of  the  disease  which  result  from 
moderate  discharges,  malignant  growths,  parasites,  non-febrile 
dyspepsia,  disorders  of  the  circulatory  organs  and  of  the  spleen, 
etc.,  and  lastly,  from  protracted  though  not  very  severe  j)yrexia. 
That  the  chronic  class  includes  a  majority  of  all  cases  of  anae- 
mia is  obvious  from  the  number  and  variety  of  causes  just 
mentioned. 

The  symptoms  of  subacute  and  chronic  anaemia  consist,  in 
the  first  place,  like  those  of  the  acute  variety,  in  certain  charac- 
teristic changes  of  the  outward  habit.  These  changes  take  a 
longer  time  to  make  their  appearance  ;  wlien  present,  they  tend 
to  last  for  a  longer  j)eriod.  The  skin  and  visible  mucous  mem- 
branes lose  their  color,  but  they  rarely  become  as  pale  as  they 
usually  do  after  great  loss  of  blood. 

Those  forms  of  chronic  anaemia  whicli  result  from  profuse  discharges  (especially 
severe  albuminuria),  malignant  growths,  and  diseases  of  the  spleen  and  lymphatic 
glands,  stand  nearest  to  acute  anaemia  in  this  particular.  Even  in  these  cases, 
however,  extreme  decoloration  of  visible  parts  is  not  usual,  save  in  association  with 
considerable  dropsy,  or  towards  the  end  of  life. 

Diminished  "  turgor"  of  soft  parts  may  likewise  be  observed. 
But  dropsy  often  sets  in  sooner  or  later,  and  the  patient  comes 
to  exhibit  a  puffy  aspect.  The  dropsy  is  sometimes  considerable, 
and  extends  from  the  skin  and  subcutaneous  tissues  to  the 
serous  cavities,  and  ultimately  to  many  of  the  internal  organs 
likewise  (especially  the  lungs  and  the  brain). 

All  the  varieties  of  subacute  and  chronic  anaemia  do  not  lead  with  equal  fre- 
quency to  dropsy  ;  neither  does  the  droi)sy  attain  its  maximum  degree  of  develop- 
ment with  equal  facility  in  all.  In  this  respect,  antemia  due  to  renal  disease  with 
great  alljuminuria  and  lessened  secretion  of  urine  (especially  croupous  and  paren- 
chymatous nephritis)  stands  foremost ;  indeed,  this  statement  may  be  generalized 
to  include  all  states  oi  marked  hypalbuminosis  resulting  from  a  profuse  drain  of 
albumen  from  the  blood,  without  proportionate  loss  of  water.  A  minor  degree  of 
dropsy  is  very  common  in  the  ansemia  caused  by  cancer,  but  its  appearance  is 
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usually  cleferretT  till  death  is  at  hand.  Slighter  degrees  of  dropsy  are  also  met 
with  though  more  rarely,  in  a  great  many  other  forms  of  anicmia,  hut  they  arc  not 
of  much  clinical  importance.  On  the  other  hand,  dropsy  is  most  unusual  at  the 
height  of  acute  febrile  maladies  ;  after  the  fever  has  gone  down,  however,  the 
oli<'a'mia  whicli  persists  during  convalescence  is  not  uncommonly  attended  by  slight 
oedema,  especially  about  the  ankles.  (Concerning  the  mode  in  which  so-called 
"  marasmic  dropsy  "  originates  in  auajuiic  patients,  see  the  section  on  Symptoma- 
tology.) 

One  of  the  most  important  and  constant  symptoms  of  suba- 
cute and  chronic  anasmia  is  the  marasmus  by  which  the  patient 
gradually  becomes  affected.  The  patient's  nutrition  almost 
always  suffers  in  proportion  to  the  duration  of  the  anjemia  ;  the 
pallid  or  earthy  hue  of  his  skin  becomes  associated  with  a  more 
or  less  severe  degree  of  emaciation.  Wherever  the  skin  is  not 
oedematous,  it  becomes  thin  and  wrinkled,  and  falls  readily  into 
folds ;  the  subcutaneous  fat  disappears  ;  the  muscles  waste  and 
grow  flabby  ;  in  a  word,  the  previous  roundness  and  fullness  of 
outline  are  effaced,  while  the  skeleton  grows  more  and  more  dis- 
tinct. I  may  add  that  the  different  forms  of  oligsemia,  according 
to  their  respective  causes,  exhibit  marked  differences  both  as 
regards  the  degree  of  liability  to  marasmus  and  the  rate  at  which 
it  is  developed. 

Of  all  ths  causes  of  anaemia,  fover,  as  I  have  already  pointed  out,  leads  most 
rapidly  to  a  considerable  degree  of  marasmus.  Protracted  fever,  such,  e.  (/.,  as 
usually  attends  pulmonary  phthisis,  is  therefore,  in  the  fullest  sense  of  the  terra,  a 
"consumptive  fever"  (Zehrfieber).  A  similar  degree  of  marasmus  may  also  be  met 
with  in  cases  of  anfemia  caused  by  malignant  growths,  or  by  obstacles  to  the  intro- 
duction of  food,  or  by  obstinate  diarrhoea ;  but  the  emaciation  in  these  and 
analogous  cases  is  incomparably  slower  in  the  rate  of  its  development.  The  state 
of  the  patient's  nutrition  is  relatively  least  affected  in  those  forms  of  anaemia  which 
are  duo  to  primary  disease  of  the  cytogenic  organs,  so  long  as  this  is  unattended  by 
fever. 

The  hair  and  the  nails  very  frequently  take  part  in  the 
marasmic  condition  of  the  skin.  They  lose  their  normal  lustre  ; 
the  hair  of  the  scalp  usually  falls  off — thinning,  or  even  partial 
baldness,  transient  or  permanent,  being  produced.  The  nails, 
on  the  other  hand,  are  seldom  shed ;  but  the  growing  part  of  the 
nail  is  often  thinned,  so  that  its  surface  comes  to  present  grooves 
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and  furrows  ;  sometimes  a  claw-like  curvature  of  the  entire  nail 
ensues.  As  regards  the  secretory  activity  of  the  skin,  it  may  be 
laid  down  as  a  rule  that  the  sebaceous  secretion  is  usually 
checked  in  anaemic  marasmus,  while  the  function  of  the  sudorip- 
arous follicles  is  not  affected  in  any  constant  way ;  indeed,  the 
latter  seems  to  be  but  little  influenced  by  the  presence  of  anae- 
mia. The  insufficiency  of  the  sebaceous  secretion  is  manifested 
by  a  brittle  state  of  the  superficial  layers  of  the  cuticle,  passing 
readily  into  branny  desquamation  {Pityriasis  tdbescentium). 
Lastly,  the  temperature  of  the  skin  is  usually  low  (except  in 
most  cases  of  febrile  anjemia) .;  the  patient  is  susceptible  to  cold, 
prone  to  shiver,  and  not  unfrequently  exhibits  subnormal  tem- 
peratures. 

When  the  anaemia  is  progressive,  this  tendency  to  a  low  temperature  grows  more 
and  more  apparent ;  it  may  even  show  itself  in  fever,  by  a  gradual  reduction  in 
the  evening  exacerbations.  (Cf.  the  remarks  on  this,  jjoint  in  the  section  on 
Symptomatology.) 

As  regards  the  functions  of  most  of  the  internal  organs,  I 
need  say  no  more  ;  for  the  symptoms  that  start  into  prominence 
during  recovery  from  acute  anaemia  are,  for  the  most  part,  also 
present  in  the  subacute  and  chronic  forms  of  the  disease.  Only 
it  must  be  borne  in  mind  that  phenomena  which  present  them- 
selves in  acute  anaemia  as  transient  pathological  residues  of  an 
antecedent  catastrophe,  are  here  of  a  more  stationary  or  even 
progressive  character,  without  being  on  this  account  essentially 
different  in  kind. 

ThuSj  for  example,  the  heart  and  vascular  system  present  all 
the  symptoms  described  above,  the  most  characteristic  of  which, 
as  the  reader  may  recollect,  were  the  feebleness  of  the  heart's 
impulse  and  of  the  pulse  in  the  arteries,  the  tendency  to  sjni- 
cope,  the  excitability  of  the  heart,  the  systolic  murmurs,  and 
the  bruit  de  diable  in  the  jugular  veins.  Peculiar  to  many 
cases  of  anaemic  marasmus  are  :  a  tendency  to  spontaneous  coag- 
ulation of  the  blood  ("  marasmic  thrombosis");  a  liabilit}'  to 
hypostatic  congestion,  or  gravitation  of  the  blood  to  dependent 
parts,  owing  to  which  serious  pulmonary  complications  may  arise 
(hypostatic  cedema  and  pneumonic  infiltration) ;  lastly,  the  occa- 
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sional  development  of  a  "  liemorrliagic  diathesis,"  manifesting 
itself  by  bleeding  from  the  mucous  membranes  (especially  epis- 
taxis)  or  petechiae  in  the  skin.  Should  the  bleeding  be  ])rofuse, 
symptoms  of  acute  anaemia  may  be  superadded  to  those  of 
the  subacute  or  chronic  form,  and  the  patient's  life  may  be 
endangered. 

As  regards  the  respiratory  and  the  digestive  organs,  I  can 
add  nothing  of  importance  to  what  I  have  already  stated.  Diges- 
tive troubles,  when  they  do  not  happen  to  be  among  the  causes 
of  the  existing  anaemia,  often  arise  as  a  result  of  the  various 
siibacute  and  chronic  forms  of  the  disease.  The  appetite  is  sel- 
dom good;  the  patient  is  commonly  tormented  by  the  "atonic 
dyspepsia"  alluded  to  above,  even  though  true  gastric  catarrh 
may  not  be  present,  for  the  dyspepsia  puts  obstacles  in  the  way 
of  his  being  sufficiently  nourished. 

Concerning  the  voluntary  muscles  and  the  nervous  system, 
I  may  refer  the  reader  to  my  previous  statements.  Inability 
to  bear  fatigue,  and  actual  weakness,  together  with  that  long 
train  of  symptoms  indicating  nervous  irritability  with  inadequacy 
of  nervous  function  (collectively  termed  "irritable  weakness"), 
are  among  the  most  common  features  of  every  variety  of  anae- 
mia ;  they  differ  in  degree  according  to  the  severity  of  the  dis- 
ease and  the  constitutional  idiosyncrasy  of  the  patient. 

The  urine  is  not  generally  much  altered  in  quantity,  but  it  is 
deficient  in  soluble  constituents  and  coloring  matter.  Febrile 
anjemia  is,  of  course,  an  important  exception  to  this  statement. 
The  main  characteristic  of  febrile  urine — its  concentration,  due 
to  an  increased  proportion  of  urea  and  coloring  matter — is  always 
present.  Another  exception  is  the  anaemia  due  to  disease  of 
the  kidneys ;  the  presence  of  albumen,  formed  elements,  etc., 
mtrodncing  essential  modifications  into  the  composition  of  the 
urine,  while  its  quantity  varies  widely  in  the  different  forms  of 
renal  mischief.  Such  deviations  from  the  normal  standard  I 
need  only  mention  ;  they  need  not  be  described,  as  their  connec- 
tion with  anjemia  is  very  indirect. 

The  function  of  the  generative  organs  is  often  disordered  in 
anfemic  persons  ;  but  these  disorders  are  not  alwa3^s  the  same, 
even  in  the  same  sex.    In  the  male,  abnormal  erethism,  mani- 
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tested  by  involuntary  emissions  and  premature  ejaculation  dur- 
ing coitus,  is  not  uncommon;  it  forms  part  of  the  "irritable 
weakness"  of  the  nervous  system.  Sometimes,  however,  the 
sexual  appetite  is  lessened,  or  even  quite  extinguished.  In  the 
female,  the  menstrual  flow  is  often  less  abundant ;  sometimes  it 
is  arrested ;  but  profuse  menstruation  or  even  menorrhagia  are 
just  as  common.  The  latter,  of  course,  will  tend  to  intensify  the 
existing  anaemia.  Finally,  many  anaemic  women  and  girls  suffer 
from  leucorrhoea,  wliich  must  be  attributed  to  the  altered  state 
of  the  blood  ;  for  it  often  makes  its  appearance  after  the  anse- 
mia  has  lasted  for  some  time,  and  yields  to  tonic  treatment  with- 
out any  local  remedies.  On  the  other  hand,  a  profuse  leucor- 
rhoeal  discharge  must  needs  react  unfavorably  on  the  very  anae- 
mia of  which  it  is  a  result. 

The  general  course  of  subacute  and  chronic  anaemia  varies 
widely  in  individual  cases  and  in  different  forms  of  the  disease  ; 
it  is  chiefly  determined  by  the  nature  of  the  efficient  causes. 
Some  forms  are  progressive  (e.  g.^  the  anaemia  associated  with 
malignant  growths,  with  hectic  fever,  with  incurable  organic  dis- 
ease), and  terminate  sooner  or  later  in  death  from  exhaustion. 
Others  improve  after  an  interval ;  and,  if  their  causes  have  been 
removed  in  time,  issue  in  complete  recovery.  In  others,  again, 
the  improvement  is  but  partial ;  either  because  complications  or 
sequelae  become  developed,  or — and  this  is  more  common  — 
because  a  certain  degree  of  anaemia  and  debility  persist  obsti- 
nately, in  spite  of  all  remedies  and  notwithstanding  the  removal 
of  the  original  causes  of  the  malady.  In  the  sections  on  Dura- 
tion^ Issues^  and  Prognosis,  I  shall  endeavor  to  elucidate  the 
causes  of  this  peculiar  behavior  of  some  varieties  of  anaemia. 

Anatomical  Alterations. 

I  shall  begin  with  a  brief  account  of  the  jDOst-mortem  appear- 
ances in  acute  and  chronic  ansemia,  limiting  myself  to  those  that 
result  from  the  blood-change  and  not  from  any  collateral  disease 
(as  in  the  symptomatic  forms  of  amemia). 

The  body  of  a  patient  who  has  succumbed  to  acute  oligaemia 
after  hemorrhage  shows  no  signs  of  emaciation  unless  the  hemor- 
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rhage  lias  been  preceded  by  some  exhausting  malady.  When  a 
healthy  man  in  the  full  bloom  of  life  has  bled  to  death  by  acci- 
dent, e.  g.,  from  a  wound,  the  well-nourished  condition  of  his 
body  forms  a  striking  contrast  to  its  extreme  bloodlessness. 
AVhen  death  has  been  ushered  in  by  general  convulsions,  rigor 
mortis  comes  on  early,  and  is  usually  well-marked  ;  on  the  other 
hand,  when  death  occurs  during  a  state  of  prostration  by  the 
gradual  extinction  of  the  functions  most  important  to  life, 
rigor  mortis  is  generally  slight,  and  is  late  in  making  its  appear- 
ance. 

The  peculiar  decoloration  of  the  skin,  so  obvious  during  life, 
is  still  more  apparent  after  death.  Of  course  it  varies,  as  I  have 
already  pointed  out,  with  the  original  complexion,  i.  e.,  with  the 
amount  of  pigment  in  the  skin.  Post-mortem  staining  is  either 
absent  or  inconspicuous  ;  cadaveric  hypostasis,  usually  visible  in 
dependent  parts,  especially  about  the  buttocks,  is  wanting.  The 
internal  parts  are  likewise  bloodless ;  here  and  there  we  find  a 
region  into  which  what  blood  there  is  seems  to  have  gravitated 
(especially  the  postero-inferior  parts  of  the  lungs,  the  parts  in 
the  hinder  fossse  of  the  skull,  the  spinal  cord).  The  extreme 
bloodlessness  brings  out  the  proper  tint  of  every  organ,  as  it 
does  that  of  the  skin  ;  the  kidneys  are  pale  yellowish  red  on  sec- 
tion, the  liver  of  a  light  brown  or  buff  color,  the  spleen  of  a  pale 
brick  red.  On  the  other  hand,  many  differences  of  hue  depend- 
ing on  vascularity,  which  are  generally  most  striking,  are  obli- 
terated ;  e.  g.,  the  gray  and  white  matter  of  the  brain,  the  corti- 
cal and  medullary  portions  of  the  kidneys,  are  less  sharply 
marked  off  from  each  other  in  the  body  of  an  anjemic  person 
than  they  generally  are.  When  any  organ  is  cut  into,  the  quan- 
tity of  blood  that  oozes  from  it  is  exceedingly  small ;  the  tissues 
generally  are  drier,  firmer,  and  rather  more  compact  than  usual. 
The  diminution  in  volume  is  more  marked  in  some  organs  than 
in  others,  e.  f/.,  in  the  spleen,  whose  capsule  is  wrinkled,  and 
therefore  looks  as  if  it  were  thickened.  There  is  very  little  blood 
in  the  heart  and  great  vessels ;  the  latter  are  frequently  empty, 
while  the  cavities  of  the  former  contain  only  a  few  pale  coagula. 
The  heart  is  often  very  firmly  contracted,  smaller  than  usual, 
and  with  its  walls  proportionately  thicker  ;  in  other  cases,  again. 
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especially  when  the  patient  has  been  long  in  dying,  the  heart  is 
found  relaxed  and  of  its  ordinary  size. 

The  microscope  detects  no  structural  alterations  whatever  in 
the  organs  of  a  man  who  has  bled  to  death.  Should  the  fatal 
issue  have  been  delayed  {e.  g.,  for  a  few  days),  or  caused  by  a 
fainting-fit  during  the  stage  of  convalescence,  signs  of  incipient 
or  even  advanced  fatty  degeneration  may  be  found  in  the  mus- 
cular substance  of  the  heart,  the  inner  coat  of  the  great  vessels, 
the  gastric  glands,  the  hepatic  cells,  and  renal  epithelia.  When 
severe  oligjemia  has  lasted  any  time,  such  appearances  are  very 
common  {^rlde  infro).  Under  similar  circumstances,  there  may 
be  some  dropsy  ;  slight  oedema  may  be  apparent  about  the  legs, 
together  with  some  ascites  or  liydropericardium.  Any  consider- 
able amount  of  dropsy,  on  the  other  hand,  is  as  uncommon  as 
well-marked  emaciation  or  marasmus. 

Subacute  and  chronic  anaemia  due  to  other  causes  exhibit  a 
greater  variety  of  post-mortem  appearances.  The  following  gen- 
eral indications  must  suffice : 

The  body,  as  a  rule,  is  slightly  rigid,  marked  by  a  few  rosy 
stains.  Cadaveric  hypostasis  is  either  absent  or  slight.  The 
surface  is  of  a  pallid  or  earthy  hue.  There  is  nearly  always 
some  emaciation,  manifested  (in  the  absence  of  dropsy)  by  the 
skin  being  thrown  into  folds,  the  subcutaneous  fat  being  thin, 
the  muscles  wasted.  The  marasmus  is  occasionally  extreme 
(especially  in  cancerous  or  phthisical  patients),  the  complete 
absence  of  subcutaneous  fat  and  the  wasted  condition  of  the 
muscles  making  the  corpse  resemble  a  skeleton  loosely  wrapped 
in  skin.  When  the  marasmus  is  less  severe,  it  may  be  altogether 
masked  by  oedema.  Dropsy  is  most  common  in  those  forms  of 
anemia  which  are  caused  by  a  drain  of  albumen  from  the  blood 
(through  the  kidneys,  bowels,  etc.).  It  shows  itself  in  the  well- 
known  form  of  tense  oedema  of  the  superficial  soft  parts,  and 
thus  prevents  any  accurate  estimate  of  the  degree  of  emaciation 
present;  but,  if  we  cut  into  the  dropsical  tissues,  the}^  often 
shrink  into  a  surprisingly  small  bulk  as  the  serum  pours  from 
the  incision. 

While  considerable  anasarca  is  chiefly  limited  to  certain 
special  forms  of  subacute  and  chronic  anfemia,  minor  degrees  of 
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puffy  oedema,  particularly  of  the  lower  limbs,  are  often  noticed 
in  connection  with  every  variety  of  oligjcmia.  Internal  dropsy 
obeys  the  same  law,  for,  while  a  moderate  degree  of  ascites, 
hydrothorax,  hydropericardium,  etc.,  is  a  common  post-mortem 
appearance  in  anccmia  of  the  most  diverse  origin,  copious  effu- 
sion into  those  cavities  is  almost  entirely  confined  to  those  more 
definite  forms  of  oligemia  which  are  distinguished  by  an  excep- 
tional development  of  the  so-called  "hydrsemic  crasis."  I  may 
add  that  both  observation  during  life  and  post-mortem  inspec- 
tion furnish  numerous  exceptions  to  the  ordinary  rule  in  both 
directions.  Dropsy  is  occasionally  absent  when  it  might  fairly 
be  expected  to  occur;  sometimes  it  is  very  severe  without  its 
usual  causes  having  been  in  operation. 

Besides  the  possible  discovery  of  dropsical  accumulations, 
post-mortem  inspection  may  disclose  one  or  more  of  the  follow- 
ing appearances  : 

The  quantity  of  fat  in  those  deeper  parts  where  it  usually 
accumulates— e.  g.^  the  visceral  layer  of  the  pericardium,  the 
great  omentum,  the  perirenal  tissue — may  be  reduced,  as  it  is  in 
the  panniculus.  In  extreme  marasmus  the  fat  may  have  alto- 
gether disappeared,  leaving  nothing  but  empty  areolar  tissue 
behind.  The  latter,  under  such  circumstances,  is  glassy  and 
translucent,  and  of  jelly-like  consistency.  Moreover,  the  internal 
organs  may  be  more  or  less  anjemic,  presenting  those  variations 
in  color  and  bulk  which  have  already  been  referred  to.  The 
bloodlessness  is  associated  with  actual  wasting,  with  a  positive 
diminution  in  the  size  and  number  of  the  textural  elements, 
ascertainable  with  certainty  by  careful  microscopical  examina- 
tion. The  degree  of  atrophy,  measured  by  loss  of  weight,  varies 
considerably  in  different  organs,  and  is,  upon  the  whole,  far  less 
than  the  wasting  of  the  adipose  tissue  ;  on  the  other  hand,  it  is 
greater  than  that  of  the  voluntary  muscles.  The  spleen  appears 
to  lose  most,  the  brain  least  weight  in  marasmic  conditions  of  the 
system,  always  excepting  those  symptomatic  forms  of  anemia  in 
which  the  results  may  be  complicated  by  the  primary  disease. 
(For  details,  consult  the  section  on  Special  Symptomatology^ 
under  the  head  "  Marasmus  "). 

The  heart  and  great  vessels  contain  less  blood  than  usual, 
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but  more,  upon  tlie  whole,  than  they  do  in  acute  ana3mia  after 
hemorrhage.  The  coagula  are  often  pale  in  color,  lax,  and  poor 
in  precipitated  fibrin  ;  blood,  which  is  still  lluid,  may  be  present 
with  them.  The  heart  is  usually  small  and  relaxed  ;  its  tissues, 
including  the  columncB  carnece  and  muscuU  papillares,  wasted 
and  pale  ;  the  right  ventricle,  however,  is  not  seldom  found 
moderately  dilated  and  with  its  walls  considerably  thinned, 
making  the  organ,  as  a  whole,  appear  broader  than  usual. 

I  have  still  to  allude  to  a  peculiarly  interesting  group  of 
structural  alterations,  indicating  degeneration  of  tissue  elements. 
Such  alterations  are  often  met  with  after  death  in-  cases  of  sub- 
acute and  chronic  anaemia,  and  may  be  most  satisfactorily 
studied  in  the  muscular  substance  of  the  heart  and  in  the  arterial 
system. 

Under  the  name  of  "anaemic  fatty  heart,"  Poiffick  describes 
a  diffuse  form  of  fatty  degeneration  of  the  cardiac  muscle,  unat- 
tended by  hypertrophy  or  valvular  mischief,  which  occurs  in 
connection  with  every  variety  of  severe  and  j)rotracted  anemia. 
It  differs  from  the  senile  form  of  fatty  heart  in  not  being  asso- 
ciated with  chronic  endoarteritis  deformans.  It  presents  itself 
as  an  independent  disease  of  the  heart.  Amid  the  muscular 
tissue  which  has  undergone  diffuse  alteration,  but  whose  hbrillfB 
do  not  generally  exhibit  any  very  advanced  degree  of  fatty 
change,  Ave  come  across  a  variable  number  of  patches  in  which 
the  degeneration  is  extreme.  These  patches  are  chiefly  situated 
in  the  musculi  papillares,  and  may  be  recognized,  even  with 
the  naked  eye,  as  yellowish,  opaque  spots  and  strise.  Side  by 
side  with  these  degenerative  changes  in  the  muscular  tissue  of 
the  heart  we  usually  find  alterations  of  an  analogous  kind  in 
the  intima  of  the  aorta  and  large  arteries  generally ;  sometimes, 
though  less  frequently,  in  their  middle  coat  as  well ;  lastly,  we 
may  detect  partial  fatty  degeneration  of  the  capillaries  (more 
especially  in  the  brain). 

The  changes  in  the  aorta  will  be  descril^ed  more  fully  when  we  come  to  treat  of 
the  post-mortem  appearances  in  chlorosis.  In  this  peculiar  form  of  anteinia  the 
anatomical  condition  of  tlic  arterial  system  possesses  an  exceptional  degree  of 
clinical  and  etiological  significance,  and  eml)races  far  more  than  the  degenerative 
processes  alluded  to  above.    I  may  just  mention  here  that  the  opaque,  yellowish 
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spots  and  strife,  by  which  the  unarmed  eye  is  able  to  distinguish  those  parts  of  the 
arterial  intima  which  have  undergone  fatty  change,  are  found,  on  closer  inspection, 
to  consist  of  innumeral)le  yellowish  dots,  every  one  of  whicli  corresponds  to  a  con- 
nective-tissue corpuscle  in  a  state  of  fatty  degeneration  (Virchow). 

But  traces  of  fatty  change  or  signs  of  advanced  degeneration 
are  also  met  with  elsewhere,  e.  g.,  in  the  renal  epithelia,  the 
hepatic  cells,  the  epithelia  lining  the  tubular  gastric  glands,  etc. 
(Ponfick).  Tliat  these  tokens  of  slight  or  severe  parenchyma- 
tous degeneration  are  really  due  to  the  anaemia  may  be  inferred 
from  the  fact  that  they  coexist  with  the  most  diverse  forms 
of  this  disease.  Moreover,  it  has  been  shown  by  experiment  on 
animals  that  the  alterations  in  question  are  invariably''  produced, 
sooner  or  later  (Perl,  Manassein),  in  consequence  of  severe  anse- 
mia  of  artificial  origin  (copious  and  repeated  bleeding,  starva- 
tion). Hence,  there  can  hardly  be  a  doubt  as  to  the  causal 
relation  between  the  altered  state  of  the  blood  and  the  tissue- 
changes. 

Perl  bled  dogs  at  intervals  of  from  five  to  seven  days,  taking  at  every  operation 
a  quantity  of  blood  equivalent  to  three  per  cent,  of  the  body  weight;  at  the  end  of 
two  months  post-mortem  examination  furnished  distinct  evidence  of  fatty  degener- 
ation of  the  heart,  besides  well-marked  marasmus.  It  should  be  added,  however, 
that  the  former  change  was  only  met  with  in  such  animals  as  had  been  rather  freely 
bled  at  considerable  intervals.  Vigorous  and  well-fed  dogs,  from  which  smaller 
quantities  of  blood  had  been  taken  (1  to  1.5  per  cent,  of  the  body-weight)  remained 
quite  lively,  and  presented  no  morbid  changes  after  death.  In  the  dog,  as  in  the 
human  subject,  the  fatty  degeneration  was  usually  most  marked  in  the  mvsculi 
papillares,  but  it  was  less  advanced  in  the  former  than  in  the  latter ;  for  whereas  in 
man  the  fatty  change  manifests  itself  in  the  form  of  opaque  yellowish  spots  and 
stria;,  in  the  dog  it  is  diffuse  and  more  moderate  in  degree.  The  musculi  pnpillares 
were  always  found  more  severely  affected  on  the  left  than  on  the  right  side  of  the 
heart;  the  same  difference  was  noticed  between  the  muscular  walls  of  the  two 
ventricles;  lastly,  the  walls  of  the  right  auricle  were  least  altered. 

Manassein  had  previously  noticed  that  in  ral)bits  deprived  of  food,  fatty  degen- 
eration speedily  attacks  the  renal  epithelia  ftube-casts  making  their  appearance  in 
the  urme) ;  similar  changes  take  place  in  tlie  hepatic  cells,  the  tissues  of  the  volun- 
tary muscles  and  of  the  heart— even  in.  the  corpuscular  elements  of  cartilage.  These 
histological  data  may  be  transferred  from  the  lower  animals  to  man,  the  fatty 
degeneration  of  the  tissues  so  frequently  met  with  in  ansemic  patients  being  like- 
'wise  attributed  to  the  impoverishment  of  the  blood  and  the  state  of  inanition  to 
whuli  the  organs  are  reduced.  (Further  details  on  this  subject  will  be  given  in  the 
ensuing  section.) 
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Special  Symptomatology. 

(Analysis  of  the  Individual  Symptoms  and  Post-mortem 

Appearances.) 

The  immense  variety  of  pathological  phenomena  presented 
by  anaemia  may  be  most  easily  and  naturally  reduced  to  order 
by  a  classification  under  three  heads  :  First,  we  must  consider 
the  altered  properties  of  the  blood  itself,  tracing  them  to  their 
source  in  those  primordial  disturbances  whose  conjunction  forms 
the  essence  of  anaemia  (Cf.  Introduction).  Secondly,  as  a  result 
of  the  blood-change  we  find  a  series  of  constitutional  symptoms, 
among  which  are  the  comparative  bloodlessness  of  the  different 
organs,  the  dropsy,  the  failure  of  tissue  nutrition,  the  reduced 
level  of  temperature,  etc.  Thirdly,  in  contrast  to  these  consti- 
tutional phenomena,  we  have  a  set  of  local  symptoms  whose 
intimate  connection  with  particular  organs  and  systems  renders 
it  necessary  to  group  them  anatomically.  I  shall  follow  this 
order  in  the  ensuing  pages,  and  try  to  furnish  an  analysis  of  the 
more  important  phenomena  of  the  disease,  so  far  as  the  existing 
state  of  our  knowledge  and  the  limited  space  at  my  disposal  will 
permit. 

I.  Alterations  in  the  Blood. 

1.  Color. — The  blood  of  an  anaemic  person,  whether  examined 
during  life  or  after  death,  is  of  a  brighter  tint  than  usual.  The 
paler  hue  of  the  blood  must,  of  course,  be  attributed  to  the 
diminished  amount  of  coloring  matter  it  contains,  and— since  the 
haemoglobin  is  contained  in  the  red  corpuscles— to  an  abnormal 
condition  of  these  elements.  This,  in  its  turn,  may  consist 
either  in  a  numerical  diminution  of  the  red  disks  (oligocythae- 
mia)  or  in  their  containing  an  abnormally  low  proportion  of 
hfemoglobin  (oligochromaemia).  As  a  fact,  the  two  deviations 
from  the  healthy  standard  appear  to  co-operate  in  producing  the 
paleness  of  anaemic  blood.  As  regards  the  anaemia  due  to 
hemorrhage,  indeed,  Vierordt  has  found,  not  only  that  the  pro- 
portion of  red  disks  (ascertained  by  direct  enumeration)  under- 
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goes  progressive  diminution  as  the  anaunia  is  more  and  more 
severe,  but  also  that  the  individual  corpuscles  become  visibly 
paler  in  hue,  whence  they  may  be  inferred  to  contain  less  hae- 
moglobin. Of  course,  we  cannot  be  sure  that  the  red  disks 
undergo  similar  changes  in  other  forms  of  anaemia  as  well ;  we 
do  not  know  in  which  of  them  we  may  assume  a  similar  combi- 
nation of  oligocytlisemia  with  oligochromaemia  to  exist.  Hence, 
we  must  not  exceed  the  general  statement  that  the  brighter  color 
of  the  blood  in  most  cases  of  so-called  anaemia  is  due  to  a  dimin- 
ished percentage  of  haemoglobin  in  that  fluid,  leaving  it  for 
future  inquiries  to  decide  on  the  exact  mode  in  which  this 
diminution  comes  about.  Inasmuch,  however,  as  the  physio- 
logical function  of  the  red  corpuscles  is  primarily  dependent 
on  the  haemoglobin  they  contain,  it  follows  that  any  reduction 
in  the  percentage  amount  of  coloring  matter  in  the  blood  (ascer- 
tained roughly  by  mere  inspection,  more  precisely  by  chemical 
analysis  according  to  the  method  of  Becquerel  and  Rodier,  or  by 
means  of  Vierordt  and  Welcker's  color  scale)  must  be  clinically 
equivalent  to  true  oligocythaemia.  By  thus  extending  our  con- 
ception of  oligocythaemia  so  as  to  make  it  include  oligochromae- 
mia, we  may  safely  infer  its  presence  (as,  indeed,  we  do  daily) 
from  the  altered  color  of  the  blood. 

Neither  here  nor  elsewhere  can  I  describe  the  various  methods  employed  in  the 
chemical  analysis  of  the  blood.  The  readt;r  who  desires  to  become  acquainted  with 
this  important  branch  of  physiological  chemistry  must  consult  the  writings  of  the 
authors  I  have  named  above,  and  the  text-books  devoted  to  the  subject. 

The  pale  tint  of  the  blood  in  any  individual  case  must  obvi- 
ously be  proportionate  to  the  degree  of  importance  assumed  by 
oligocythaemia  among  the  primary  changes  taking  place  in  the 
nutrient  fluid.  Those  causes  of  anaemia  which  operate  injuri- 
ously on  the  red  corpuscles  will  therefore  stand  foremost  in  rob- 
bing the  blood  of  its  color.  Such  causes  are  :  loss  of  blood  by 
hemorrhage,  toxic  and  infective  processes,  disease  of  the  cyto- 
genic  organs,  fever ;  but,  as  I  have  already  pointed  out  (in  the 
section  on  Etiology)^  all  the  causes  of  anaemia,  directly  or  indi- 
rectly (as  by  giving  rise  to  hypalbuminosis)  tend,  sooner  or 
later,  to  induce  oligocythaemia.    Hence,  the  color  of  the  blood 
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ill  anfemic  patients  will  nearly  always  be  paler  than  that  of  the 
blood  in  health.  The  only  possible  exception  to  this  rule  may 
occur  in  cases  where  the  ollgocythffiinia  is  associated  with  great 
loss  of  water.  The  increased  concentration  of  the  blood  may 
enable  it  to  retain  its  depth  of  color,  notwithstanding  the  loss  of 
a  large  proportion  of  its  haemoglobin.  'Conversely,  the  retention 
of  water  (as  in  many  forms  of  renal  disease)  may  cause  the  blood 
to  appear  pale  without  any  reduction  in  the  total  number  of  the 
red  corpuscles.  Lastly,  the  paleness  of  the  blood  in  leukhaemia 
is  due  partly  to  an  oligocythcemla  riCbra^  partly  to  an  absolute 
increase  in  the  number  of  leucocytes.  Now,  if  we  put  aside 
those  peculiar  cases  in  which  the  oligocythasmia  is  in  a  measure 
relatloe,  we  may  lay  it  down  as  a  rule  that  paleness  of  the  blood 
is  characteristic  of  anaemia ;  that  it  is  nearly  always  due  to  an 
absolute  oligocythaemia,  and  that  it  constitutes  an  approxima- 
tive measure  of  the  degree  which  the  latter  change  has  reached. 

2.  Qitaiitlty. — The  total  volume  of  the  blood  is  usually 
reduced  in  anaemia.  In  many  forms  of  the  disease,  indeed  {e.  g., 
acute  anaemia  after  hemorrhage,  anaemia  of  the  last  stage  in  the 
cancerous  cachexia,  anaemia  due  to  protracted  fever),  the  reduc- 
tion— as  proved  on  post-mortem  examination — is  extreme.  In 
other  forms,  again,  it  is  relatively  insignificant  when  compared 
with  other  changes,  e.  g.,  with  the  loss  of  color  or  the  degree  of 
dilution  (anaemia  caused  by  disease  of  the  spleen  and  Ij'mphatic 
glands,  that  due  to  exhausting  discharges,  etc.).  Any  exact 
determination  of  the  total  volume  of  the  blood  during  life  is  obvi- 
ously impracticable,  and  all  but  impracticable  even  after  death. 
Our  estimate  in  any  given  case  must  always  be  highly  approxi- 
mative. If  we  proceed  to  inquire  how  the  volume  of  blood 
comes  to  be  reduced  in  anaemic  conditions  of  the  system,  we 
shall  find  the  sequence  of  events  very  clear  in  one  form  of  the 
malady,  viz.,  acute  anaemia  after  profuse  bleeding.  I  need 
hardly  bring  evidence  to  prove  that  a  rapid  and  abundant  hem- 
orrhage must  needs  diminish  the  quantity  of  blood  in  the  body 
(though  not  by  any  means  in  direct  proportion  to  the  amount 
of  blood  lost,  p.  327).  But  even  when  the  anaemia  is  due  to 
repeated  losses  of  smaller  quantities  of  blood— still  more  when 
it  is  due  to  other  causes  than  hemorrhage— the  total  volume  of 
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the  blood  is  found  to  be  reduced,  and  we  liave  to  explain  how 
this  is  brought  to  pass — what  are  the  conditions  tliat  lead  to  a 
diminution  in  amount  of  the  most  voluminous  constituent  of 
the  nutrient  fluid,  viz.,  water.  Even  admitting  that  many  of  the 
nox?e  tliat  induce  oligieniia  in  the  clinical  sense  of  the  term,  e. 
exhausting  discharges,  withdraw  a  quantity  of  water  from  the 
blood,  there  does  not  seem  to  be  any  reason  why  a  correspond- 
ing amount  of  water  should  not  be  taken  up  from  the  tissues  or 
the  stomach  to  make  good  the  deficit.  Nay,  there  is  plenty  of 
direct  evidence  to  show  that  such  compensation  is  continually 
going  on;  so  that  when  we  find  symptoms  during  life  (especially 
the  state  of  the  pulse)  and  appearances  after  death  pointing  to  a 
permanent  reduction  in  the  volume  of  the  blood,  we  cannot  but 
regard  the  facts  as  singular  and  enigmatical.  None  the  less  is  it 
true  that  the  prime  cause  of  the  phenomenon  has  already  been 
mentioned  (p.  811) — it  is  the  hypalbuminosis  of  the  blood.  A 
certain  portion  of  the  water  of  the  blood  is  fixed  in  and  incorpo- 
rated with  the  albuminates  of  the  plasma  in  virtue  of  their  col- 
loid nature.  It  is  thereby  rendered  in  a  certain  sense  perma- 
nent. The  residual  portion  of  the  water  is  subject  to  great 
temporary  variations  in  consequence  of  absorption  from  the 
stomach,  etc.  Hence,  the  average  volume  of  the  total  blood  is 
primarily  regulated  by  the  proportion  of  albuminates  in  the 
plasma,  and  must  therefore  be  reduced  by  the  presence  of  abso- 
lute hypalbuminosis.  Now,  as  most  of  the  causes  of  anaemia 
induce  hypalbuminosis  as  their  primary  and  direct  result,  they 
must  necessarily  (apart  from  counteracting  influences)  tend  to 
diminish  the  total  volume  of  the  blood.  Moreover,  the  saline 
ingredients  of  the  plasma  stand  in  some  ill-understood  relation 
to  the  osmotic  phenomena  going  on  in  the  organism,  and  exert 
an  influence  upon  the  elimination  of  water  through  the  skin  and 
kidneys,  and  thus  upon  the  volume  of  the  blood.  Now  it  has 
been  shown  by  C.  Schmidt  that  the  salts  of  the  blood  stand  in  a 
definite  reciprocal  relation  to  its  albumen,  one  part  of  salts  being 
taken  up  from  the  tissues  for  nine  parts  of  albumen  withdrawn 
from  the  blood.  The  connection  between  the  volume  and  the 
centesimal  composition  of  the  blood  thus  assumes  a  more  com- 
plex aspect,  and  cannot  be  explained  by  the  degree  of  liypal- 
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buminosis  alone.  Finally,  the  elimination  of  water  tlirougli  tlie 
lddne3^s,  lungs,  or  skin  may  be  interfered  with— or  facilitated— 
in  many  cases  of  anaemia,  by  local  disease  in  those  organs. 
Thus  we  see  that  no  very  simple  answer  can  be  given  to  the  ques- 
tion concerning  the  way  in  which  the  total  volume  of  the  blood 
becomes  diminished  in  the  different  forms  of  ansemia.  So  much 
we  may  safely  assert,  that  any  hinderance  to  the  excretion  of 
water,  such,  e.  g.,  as  is  offered  by  many  diseases  of  the  kidneys, 
tends  to  oppose  any  lessening  of  the  volume  of  the  blood ;  un- 
less, of  course,  the  simultaneous  occurrence  of  dropsy  neutral- 
izes the  accumulation  of  water  in  the  vascular  system.  ( Vide 
infra.) 

3.  Other  properties  of  the  Mood  (consistency,  coagulability). 
— Besides  being  paler  in  color  and  reduced  in  volume,  the 
blood  of  anaemic  persons  is  usually  thinner  than  normal  blood, 
and  coagulates  more  slowly  and  less  firmly.  These  features  are 
commonly  noticed  after  death  as  well  as  in  life.  The  smaller 
proportion  of  colored  elements  suspended  in  the  plasma,  the 
lessened  quantity  of  albuminates,  the  increased  amount  of  water 
—these  are  doubtless  the  causes  of  the  thinness  of  the  nutrient 
fluid.  (Cf.  the  observations  made  above  concerning  the  possibil- 
ity of  an  increased  percentage  of  water  in  the  blood.)  Again, 
the  indisposition  of  the  blood  to  coagulate,  and  the  scanty  clots 
formed,  point  to  a  simultaneous  diminution  of  its  fibrinoplastic 
properties  and  of  the  quantity  of  fibrinogen  it  contains.  Since 
the  fibrinogen  is  probably  conveyed  to  the  blood  along  the  lym- 
phatic channels  from  the  tissues  (Yirchow,  Cellularpathologie, 
ly.  Auflage  (1871).  p  198),  and  appears  to  be  a  product  of  their 
activity,  it  seems  reasonable  to  attribute  the  hj^pinosis  to  dimin- 
ished energy  of  tissue  metamorphosis.  Whether  the  low  degree 
of  fibrinoplastic  power  exhibited  by  the  blood  be  in  an}'-  wa}'- 
connected  with  the  oligocythfBmia  must  for  the  present  be  left 
an  open  question.  There  are  many  grounds  for  thinking  that  it 
is.  For,  since  the  red  corpuscles  are  very  rich  in  fibrinoplastic 
matter  (A.  Schmidt,  Kuehne),  it  does  not  seem  far-fetched  to 
suppose  that  the  slow  coagulation  of  an;emic  blood  ma}^  be 
connected  with  its  poverty  in  colored  elements.  Against  this 
view,  of  course,  is  the  fact  that  wholly  defibrinated  serum  still 
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retains  an  abundance  of  fibrinoplastic  matter.  Accordingly,  the 
latter  cannot  be  exclusively  limited  to  the  red  corpuscles ;  it  is 
present,  in  excess,  in  the  plasma  likewise.  There  is  yet  another 
fact  in  support  of  the  view  that  the  tardy  coagulation  of  the 
blood  depends  on  the  oligocytha3mia.  We  know  that  oxygen 
favors  coagulation ;  that  blood  drawn  from  the  vessels  coagu- 
lates more  quickly  in  proportion  to  the  amount  of  oxyhae- 
nioglobin  it  contains.  Now,  as  the  amount  of  haemoglobin  is 
diminished  in  ana3mia,  we  may  assign  this  as  a  cause  of  the 
impairment  of  the  fibrinoplastic  energy  of  the  blood. 

II.  Constitutional  Symptoms. 

The  constitutional  symptoms  of  anaemia  are  of  two  kinds. 
Some  are  a  direct  result  of  the  visible  alterations  in  the  state  of 
the  blood  which  have  just  been  described.  Others  are  due  to 
the  influence  of  the  fundamental  disorders,  chiefly  hypalbu- 
minosis  and  oligocythaemia,  which  underlie  those  alterations 
and  modify  the  nutrition  of  the  entire  organism,  the  molecular 
changes  taking  place  in  it,  and  the  energy  that  it  displays. 
Among  the  former  may  be  enumerated  the  altered  color  and 
consistency  of  the  skin  and  other  parts,  and  the  dropsical  symp- 
toms that  are  so  often  observed.  Among  the  latter,  the  general 
emaciation  of  the  body,  the  degenerative  processes,  the  modifi- 
cations in  the  income  and  expenditure  of  matter  and  energy 
(formation  of  urea,  production  of  heat,  etc.). 

1.  Color  and  consistency  {'■^  turgor''^)  of  the  skin  and  other 
parts.— The  peculiar  decoloration  of  the  skin  and  visible  mucous 
membranes  which  ana3mic  patients  exhibit  during  life,  and 
which,  as  we  learn  by  post-mortem  examination,  is  common  to 
all  the  internal  viscera  as  well,  depends  partly  on  the  paleness 
of  anaemic  blood,  partly  on  the  small  quantity  of  blood  con- 
tained in  the  various  organs,  partly  on  their  diminished  "tur- 
gor." The  normal  hue  of  the  tissues  depends  in  great  measure 
on  their  vascularity,  a  definite  proportion  of  blood-red  being 
combined  with  the  special  tint  of  the  tissue-elements.  As  the 
superadded  redness  is  withdrawn,  the  color  that  is  peculiar  to 
every  organ  starts  into  greater  distinctness.    Again,  the  dimin- 
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islied  "turgor"  and  collapse  of  the  emptied  vessels  brings  the 
tissue-elements  into  closer  approximation  ;  lience,  any  tissue 
which  has  a  definite  color  of  its  own  will  manifest  it  not  only  in 
a  more  unmixed,  but  in  a  more  intense  form.  These  statements 
are  admirably  illustrated  by  the  skin,  which  admits  of  being 
watched  and  studied  during  life.  Not  every  one  is  rendered  paler 
by  anaemia  ;  dark-complexioned  persons  and  the  dark-skinned 
races  of  mankind  actually  grow  darker  under  its  influence. 
This  singular  fact  is  readily  explained  by  the  considerations 
given  above,  as  was  pointed  out  by  Hebra.  The  rule  fails  to 
hold  good  only  when  the  anaemic  skin  of  a  dark-complexioned 
person  happens  at  the  same  time  to  be  (edematous.  For  the 
corium  is  then  saturated  with  an  all  but  colorless  serum,  and  the 
pigmented  elements  of  the  rete  Malpighii  are  separated  from 
one  another  ;  hence,  the  surface  grows  inevitably  paler.  Anaemic 
patients  with  much  dropsy  {e.  g.,  those  suffering  from  kidney 
disease  with  albuminuria)  are  always  very  pale,  whether  their 
skin  happen  to  be  loaded  with  pigment  or  not. 

For  the  rest,  it  may  be  laid  down  as  a  rule  that  the  decolora- 
tion of  the  skin  and  other  parts  in  anaemia  will  be  proportionate 
to  the  reduction  in  the  total  amount  of  blood  in  the  body,  and, 
more  particularly,  to  the  poverty  of  the  fluid  in  red  corpuscles. 
Hence,  the  most  extreme  degree  of  decoloration,  during  life  and 
after  death,  occurs  in  anaemia  after  hemorrhage.  The  symptom 
is  likewise  well  marked  in  those  forms  of  the  disease  which  are 
characterized  by  severe  oligocytluiemia,  whether  this  be  due  to 
immediate  damage  inflicted  on  the  corpuscles,  as  in  protracted 
fevers,  diseases  of  the  spleen,  etc.,  or  Ije  of  a  secondary  kind — 
an  element  in  advanced  marasmus. 

On  the  other  hand,  the  diminished  "turgor"  of  peripheral 
parts,  which,  as  we  have  seen,  contributes  to  modify  their  color, 
is  exclusively  due  to  the  lessened  amount  of  blood  they  contain. 
Hence,  it  is  most  marked  when  the  total  volume  of  blood  in  the 
body  is  greatly  reduced,  as  it  is  in  acute  anemia  after  hemor- 
rhage ;  also  in  states  of  extreme  inanition  or  excessive  consump- 
tion (cancerous  marasmus,  hectic  fever,  etc.). 

But  it  must  not  be  forgotten  that  both  the  color  and  "tur- 
gor" of  visible  parts,  since  they  depend  solely  on  the  amount  of 
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blood  these  parts  contain,  are  liable  to  be  modified,  not  merely 
by  tlie  color  and  abundance  of  the  blood  in  the  body,  but  also  by 
the  way  in  which  it  is  distributed.  But  the  latter  is  regulated 
by  the  heart's  action  and  the  tonus  of  the  peripheral  arterioles. 
We  know  how  sanguine  people  turn  pale,  how  their  features 
shrink,  when  the  heart's  action  is  reduced  to  a  minimum  by  syn- 
cope or  nausea  ;  in  much  the  same  way  the  superficial  vessels  of 
anfemic  persons  are  habitually  rather  empty,  because  their  heart' s 
action  is  always  weak  and  not  seldom  inadequate.  This  cause 
must  accordingly  help  to  render  their  skin  pale  and  to  lessen  its 
natural  "turgor."  On  the  other  hand,  even  an  anaemic  subject 
will  flush  when  the  heart  is  temporarily  excited,  especially  if 
the  cutaneous  arterioles  are  simultaneously  relaxed  so  as  to  admit 
more  blood.  Inasmuch  as  the  vaso-motor  system  is  remarkably 
unstable  in  the  majority  of  anaemic  persons,  they  are  eminently 
liable  to-  partial  fluxionary  congestion  of  the  skin  from  trifling 
causes.   They  blush  easily  under  the  influence  of  emotion. 

2.  Dropsy. — The  dropsical  symptoms  whose  predilection  for 
certain  forms  of  anaemia  has  already  been  alluded  to,  are  chiefly 
due  to  the  hypalbuminosis  of  the  blood.  I  have  already  pointed 
out  that  the  volume  of  the  blood  depends  mainly  on  the  amount 
of  albumen  in  its  plasma  ;  albumen  having  power  to  absorb 
water  and  incorporate  it.  Hence,  the  less  albumen  the  blood 
contains  the  less  water  does  it  take  up  from  the  tissues — the 
smaller  the  proportion  of  the  interstitial  juices  that  finds  its  way 
by  osmosis  into  the  blood-stream.  Accordingly,  hypalbuminosis, 
when  it  has  reached  a  certain  point,  inevitably  causes  stagnation 
in  the  interstices  of  the  tissues,  and  thus  give  rise  to  oedema ; 
at  a  later  period,  large  quantities  of  serum  accumulate  in  the 
serous  cavities  (ascites,  liydrothorax,  etc.).  The  precise  degree 
of  hypalbuminosis  requisite  to  produce  dropsy  cannot  be  defl- 
nitely  fixed;  for  the  quantity  of  fluid  in  the  tissues  does  not 
depend  merely  on  the  proportion  of  albumen  in  the  blood,  but 
on  the  blood-pressure  likewise.  Hence,  the  statement  of  Bec- 
querel  and  Rodier,  that  dropsy  must  ensue  whenever  the  pro- 
portion of  albuminates  in  the  blood  has  fallen  from  about  8  per 
cent,  to  about  6  per  cent.,  can  no  longer  be  accepted  without 
qualification.    It  may  safely  be  affirmed,  however,  that  the 
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various  causes  of  anajmia  favor  the  development  of  a  so-called 
"dropsical  crasis"  in  proportion  as  they  tend  to  induce  a  state 
of  liypalbuminosis. 

We  are  now  able  to  understand  how  it  is  that  severe  albuminuria,  or  diarrhoea 
with  great  evacuation  of  albuminous  matter  or  of  peptones  from  the  bowel,  so 
frequently  occasions  severe  dropsical  symptoms ;  further,  how  it  comes  that  a  certain 
liability  to  dropsy  is  associated  with  nearly  every  form  of  anfemia. 

But  the  actual  circumstances  are  nearly  always  too  complex 
to  allow  of  our  estimating  the  probability  of  dropsy,  or  foresee- 
ing its  degree  of  intensity,  by  exclusive  reference  to  the  supposed 
deficiency  of  albuminous  matter  in  the  blood.  Suppose,  e.  g., 
that  we  have  reason  to  believe  that  the  proportion  of  albumen  in 
the  plasma  is  abnormally  small,  while  the  total  volume  of  the 
blood  is  greatly  reduced.  Under  such  conditions,  we  can  scarcely 
anticipate  any  grave  amount  of  dropsy,  since,  owing  to  the  low 
pressure  in  the  vascular  system,  very  little  fluid  will  be  likely  to 
transude  from  the  blood  into  the  tissues. 

These  conditions  are  actually  realized  during  the  febrile  process.  Notwith- 
standing extreme  liypalbuminosis,  dropsy  is  rare  in  fever,  because  a  great  amount 
of  water  is  simultaneously  eliminated  through  the  lungs  and  skin. 

But  as  any  diminution  in  the  aggregate  amount  of  albumen 
contained  in  the  blood  is  necessarily  followed  by  the  removal  of 
a  corresponding  quantity  of  water  through  the  eniunctory  organs, 
it  is  clear  that  no  serious  degree  of  dropsy  can  occur  unless  the 
hypalbuminosis  be  associated  with  actual  hj^drsemia  from  inter- 
ference with  the  elimination  of  water. 

Tlie  terms  "hypalbuminosis"  and  " hydremia,"  though  often  employed  indis- 
criminately, are  by  no  means  synonymous.  The  former  denotes  a  primary  diminu- 
tion of  the  albuminates  of  the  blood ;  the  latter,  a  primary  increase  of  the  amount 
of  water  it  contains.  It  is  true  that  hypalbuminotic  blood  is  relatively  rich  in 
water,  hydrtemic  blood  relatively  poor  in  albumen  ;  and  so  far  as  the  phenomena  of 
dropsy  are  susceptible  of  being  explained  by  reference  merely  to  the  degree  of  con- 
centration of  the  blood,  the  two  expressions  may  be  employed  promiscuously.  But 
this  is  not  the  case  when,  as  in  duty  bound,  we  take  tlie  blood-pressure  into  con- 
sideration likewise.  The  latter  depends,  in  a  very  considerable  degree,  on  the  total 
volume  of  the  blood,  as  well  as  on  the  energy  of  the  heart's  action ;  but  the  total 
volume  of  the  blood  is  increased  in  true  liydroemia  (from  retention  of  water) ;  hence, 
although  the  latter  augments  the  quantity  of  fluid  in  the  tissues  and  thereby  tends 
to  cause  dropsy,  the  dropsy  differs  from  that  due  to  simple  hypalbuminosis  in  being 
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of  an  essentially  nctim  kind.  But  wlicn  ft  great  drain  of  albumen  happens  to  coin- 
cide witii  a  retention  of  water  in  the  system— when  the  two  factors  are  at  work 
together,  as,  e.  g.,  in  many  obstructive  diseases  of  the  kidney — then  we  may  antici- 
pate that  dropsy  will  be  developed  very  rapidly  and  will  attain  a  high  degree  of 
intensity,  and  our  anticipations  will  usually  be  fulfilled.  Since,  however,  in  most 
forms  of  an£emia,  only  one  of  the  two  factors,  viz.,  hypalbuminosis,  is  in  operation, 
the  dropsy  is  generally  limited  to  that  slight  oedema  of  the  skin,  and  trifling 
effusion  into  the  serous  cavities,  with  which  we  are  so  familiar. 

Lastly,  the  action  of  the  heart  has  to  do  with  the  occurrence  of  dropsy  in  many 
cases  of  anfemia.  When  it  is  very  feeble,  the  veins  and  capillaries  become  over- 
loaded in  contrast  to  the  relative  emptiness  of  the  arterial  system.  Moreover,  should 
the  heart  be  unal^le  to  cope  with  the  influence  of  gravity,  venous  stasis  is  very  prone 
to  occur  in  dependent  parts  (especially  in  the  lower  extremities,  the  genital  organs, 
etc.).  Thus  a  mechanical  dropsy  often  becomes  associated  with  that  caused  by  the 
morbid  condition  of  the  blood ;  nay,  there  can  be  no  doubt  that  slight  oedema  of 
the  lower  limbs  in  anieniic  patients  {e.  g.,  those  convalescent  from  fever)  is  often 
due  to  persistent  weakness  of  the  heart,  and  fully  merits  the  name  of  ''hydrops 
gravitativus,^^  by  which  it  is  familiarly  known. 

3.  The  nutrition  of  the  body  (marasmus,  degenerative  pro- 
cesses, hemorrliagic  diathesis). — The  various  modifications  expe- 
rienced by  the  nutrition  of  the  body  during  protracted  anfemia 
may  for  the  most  part  be  summed  up.in  the  word  "marasmus," 
The  emaciation  of  the  proper  substance  of  the  body  or  general 
atrophy  of  the  tissues  takes  place  with  varjdng  rapidity  in  the 
different  forms  of  anaemia,  and  attains  very  various  degrees  of 
intensity,  according  to  the  character  of  the  fundamental  process 
which  lies  at  the  root  of  the  ansemia.  Loss  of  weight — bevond 
what  can  be  accounted  for  by  the  diminished  plethora  of  the 
parts — is  the  common  and  essential  characteristic  of  all  maras- 
mus ;  the  other  tissue-changes,  observed  on  microscopical  exam- 
ination of  the  various  organs  after  death,  are  not  exactly  iden- 
tical in  all  places.  Putting  aside  the  degenerative  class  of 
processes  (to  which  we  shall  have  to  return  farther  on),  and 
confining  ourselves  to  the  processes  included  under  simple  atro- 
phy, we  find,  even  within  these  narrow  limits,  the  constituent 
elements  of  the  different  varieties  of  tissue  presenting  an  appreci- 
able diversity  of  morbid  change.  Take  the  atrophy  of  the  adipose 
tissue— one  of  the  most  striking  phenomena  of  marasmus.  The 
loss  of  bulk  is  exclusively  due  to  the  disappearance  of  fat  from 
the  fat-cells,  the  cells  themselves  remaining  intact.    In  other 
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kinds  of  tissue,  again  {e.  g.,  many  gland-cells),  it  is  the  cor- 
puscular protoplasm  itself  that  suffers;  or  again  (e.  r/.,  in 
muscle),  the  shrinking  of  the  individual  elements  is  associated 
with  a  simultaneous  and  considerable  reduction  in  their  num- 
ber. Accordingly,  marasmus  involves,  now  a  simple  loss  of  the 
accidental  constituents  of  the  cell,  now  a  true  wasting  of  the 
cell  itself  (diminution  of  the  proper  body  of  the  cell),  now  a 
numerical  atrophy,  or,  to  speak  more  accurately,  an  aplasia 
(hypoplasia)  of  the  tissues  (Virchow).  But  all  these  structural 
alterations  have  one  feature  in  common  :  they  are  all  of  a  "retro- 
grade" character,  i.  e.,  they  all  tend  to  diminish  the  actual  bulk 
of  the  organs.  As  regards  their  origin,  moreover,  they  are  trace- 
able to  a  disturbance  in  the  equilibrium  of  the  econom}^— to  a 
want  of  proportion  between  the  consumption  and  renewal  of  the 
tissue-elements. 

Marasmus,  viewed  as  an  anatomical  unity  no  less  than  as  the 
expression  of  a  universal  disorder  of  nutrition,  may  arise  in  con- 
sequence either  of  inanition  or  of  consumption.  In  other  words, 
that  want  of  proportion  between  the  consumption  and  the 
renewal  of  the  tissues,  which  ends  in  a  diminution  of  the  bulk  of 
organs,  may  be  primarily  due  either  to  inadequate  renewal  or  to 
excessive  consumption.  Now,  anjemic  marasmus — the  marasmus 
developed  as  a  constitutional  symptom  of  anfemia — is  invariabl}'', 
as  regards  its  pathogeny,  due  to  inanition.  In  addition  to  this, 
however,  an  anaemic  subject  may  not  unfrequentl}^  become 
affected  by  that  form  of  marasmus  which  depends  on  increased 
consumption  ;  but  the  latter,  in  its  relation  to  the  blood-change, 
must  always  be  viewed  as  an  independent  complication — as 
co-ordinate  with,  not  consequent  upon  it. 

If  we  consider  all  the  possible  ways  in  which  an  anpemic  state 
of  the  blood,  as  such,  may  affect  the  processes  of  nutrition  and 
growth  going  on  in  the  organism,  the  proposition  just  laid  down 
will  be  seen  to  be  logically  unavoidable.  All  that  we  know  is  in 
favor  of  the  belief  that  the  nutritive  and  plastic  activities  which 
constitute  the  life  of  the  cell  are  intimately  bound  up  with  an 
absorption  of  albuminous  compounds  from  the  nutrient  fluid. 
Hence,  it  follows  that  a  state  of  persistent  hypalbuminosis,  such 
as  that  associated  with  most  foi-ms  of  anaemia,  must  inevitably 
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reduce  tlie  tissue-elements,  sooner  or  later,  to  smaller  rations — 
must  subject  them  to  inanition.  Again,  the  capability  or  ten- 
dency of  the  tissue-elements  to  draw  nourishment  from  the  blood 
depends,  in  no  small  measure,  on  their  being  supplied  with  the 
necessary  vital  stimulus  by  the  oxygen  of  the  red  blood-corpus- 
cles, so  that  the  oligocythemia  of  anaemic  persons  will  also  con- 
tribute to  produce  inanition  and  consequent  marasmus  (but  vide 
infra).  Accordingly,  the  effect  of  anaemia  is  always  to  reduce 
the  tissues  to  a  state  of  inanition  ;  and  this,  when  it  lasts  for  any 
time,  and  is  at  all  severe,  leads  in  the  manner  just  indicated  to 
marasmus. 

Notwithstanding  what  has  just  been  said  about  the  influence 
of  oligocythsemia,  there  can  be  no  question  that  hypalbuminosis 
is  the  most  important  of  the  fundamental  changes  in  the  blood 
as  regards  the  causation  of  marasmus.  For  we  know  from  expe- 
rience that  in  the  peculiar  form  of  ansemia  termed  chlorosis, 
extreme  oligocytlifemia  coexists  with  an  almost  entire  absence  of 
wasting ;  probably  because,  in  this  disease,  the  proportion  of 
albumen  in  the  blood  is  not  markedly  diminished.  Again,  in 
that  form  of  anaemia  which  results  from  disease  of  the  spleen 
and  lymphatic  glands,  and  which  seems  to  be  primarily  an  oli- 
gocythiemia,  the  marasmus  is  quite  insignificant  by  the  side 
of  the  extreme  pallor  of  the  patient  (p.  351).  On  the  other 
hand,  it  may  be  laid  down  as  a  rule  that  marasmus  is  most 
marked  in  those  forms  of  anaemia  where  a  protracted  and  severe 
hypalbuminosis  is  the  primary  change,  oligocythsemia  being  sub- 
sequently associated  with  it  (as  a  secondary  phenomenon — as  one 
of  the  constituent  elements  of  the  marasmus).  This  group 
includes  most  of  the  graver  varieties  of  subacute  and  chronic 
oliga^mia  (excepting  those  above  alluded  to),  concerning  whose 
manifold  pathogeny  I  have  said  enough  in  a  previous  section. 
But,  even  apart  from  the  evidence  drawn  from  experience,  there 
are  d  priori  grounds  for  assigning  a  secondary  place  to  oligocy- 
tlisetnia  among  the  efficient  causes  of  anaemic  marasmns ;  nay, 
even  for  viewing  oligocythaemia  as  in  some  degree  opposed  to  its 
development.  Physiol og}^  teaches  us  that  while  the  red  corpus- 
cles, as  carriers  of  oxygen,  in  all  likelihood  stimulate  the  appe- 
tite of  the  tissue-elements  for  the  pabulum  contained  in  the 
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blood,  aiid  tlms  promote  assimilation,  they  also  promote  the 
consumption  of  the  tissues — the  decomposition  of  albumen,  the 
oxidation  of  fatty  matter,  etc.  Hence,  while  oligocythtemiamay, 
on  the  one  hand,  interfere  with  nutrition  and  delay  its  progress, 
on  the  other  it  must  tend  to  preserve  the  tissues,  retarding,  to 
some  extent,  their  disappearance. 

The  febrile  variety  of  anjemic  m-arasmus  occupies  a  very  pecu- 
liar position  ;  for  its  pathogeny  is  complex,  /.  e.,  it  is  not  wholly 
due  to  the  febrile  anaemia.  Fever,  indeed,  illustrates  the  combina- 
tion described  above  in  general  terms,  viz.,  increased  consumption 
going  on  together  with  inanition  of  the  tissues.  The  latter  is  the 
only  factor  in  the  production  of  the  febrile  marasmus  which  is 
causally  connected  with  the  febrile  anaemia ;  the  increased  con- 
sumption of  tissue,  on  the  other  hand,  being  wholly  independent 
of  the  anaemia,  and  peculiar  to  the  febrile  process  itself.  Inas- 
much, moreover,  as  the  latter  is  the  principal  cause  of  the  maras- 
mus, this  assumes  more  of  an  independent  and  co-ordinate  posi- 
tion in  reference  to  the  anaemia.  This  point,  as  the  reader  will 
no  doubt  remember,  was  kept  in  view  by  me  when  I  attempted 
to  trace  febrile  marasmus  to  its  origin,  in  a  former  chapter 
(Etiology). 

When  speaking  of  the  structural  alterations  resulting  from  anjEuiia,  I  took  occa- 
sion to  refer  to  the  singular  fact  that  the  various  tissues  and  organs  do  not  lose 
weight  uniformly,  some  parts  wasting  very  rapidly,  while  others  waste  but  little. 
Our  knowledge  on  this  subject  is  most  precise  in  connection  with  that  form  of  an.T- 
mia  which  results  from  inanition  (in  the  narrower  sense  of  the  term) — from  defective 
supply  of  food.  By  weighing  the  various  tissues  and  organs  of  animals  starved  to 
death,  Chossat  has  furnished  us  with  the  following  scale  of  approximate  values  for 
t]jfi  loss  of  weight  that  takes  place : 

Loss  of  weight  in  hun- 
dredths of  the  normal 
average  weight. 


Adipose  tissue  About  92  percent. 

Spleen  

Liver  and  pancreas   "  " 

Voluntary  muscles   " 

Heart  and  intestines   " 

Kidneys   " 

T  "    20  " 

Lungs.  

Bones   ^" 

Eyes...   1" 

Brain  and  spinal  cord  About  2.5  to  2 
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To  go  further  into  particulars,  it  was  noted  that  those  muscles  which  are  kept 
most  constantly  at  work  (heart,  muscles  of  respiration,  and  some  others)  are  better 
preserved  than  the  more  inactive  ones.  Indeed,  it  may  be  affirmed,  generally,  that 
the  degree  of  marasmus  is  proportionate  to  the  functional  importance — especially  to 
the  functional  stability  of  the  parts.  This  shows  us  that  while  the  nutrition  of  the 
tissue-elements  is,  from  the  physical  side,  essential  to  the  continued  fulfilment  of 
function,  it  is  also,  from  the  physiological  side,  dependent  upon,  and  in  some 
degree  regulated  by,  functional  activity.  Parts  whose  functional  activity  is  c(m- 
stant  are  better  able  to  nourish  and  maintain  themselves  in  time  of  need  than  parts 
whose  activity  is  less  pronounced ;  indeed,  the  latter  would  appear,  by  a  sort  of 
retrograde  metamorphosis,  to  return  some  of  their  own  stored-up  pabulum  into  tlie 
blood,  that  it  may  serve  to  maintain  the  nutrition  and  functional  activity  of  the 
former. 

The  degenerative  processes  so  frequently  associated  with 
simple  marasmus  in  anaemic  states  of  the  system  demand  a  few 
words  of  notice.  The  reader  may  recollect  that  they  consist 
principally  in  a  fatty  degeneration  of  the  tissue-elements,  in  a 
retrograde  metamorphosis  of  the  albuminous  tissues,  which 
unquestionably  points  to  their  imperfect  oxidation  (Huppert, 
Senator,  and  others).  These  necrobiotic  changes  (Virchow)  are 
especially  marked  when  oligocythfemia  is  the  primordial  altera- 
tion in  the  blood  (see  chapters  on  Chlorosis,  Progressive  Perni- 
cious Ansemia,  Leukhaemia,  and  Pseudo-leukhaemia),  or,  at  any 
rate,  when  a  considerable  diminution  in  the  number  of  red  cor- 
puscles may  be  assumed  to  coexist  with  advanced  hypalbumi- 
nosis  (d.  g.^  in  febrile  anaemia,  hemorrhagic  anaemia,  etc.). 
Hence,  it  does  not  seem  in  any  way  premature  to  regard  the 
presence  of  fatty  matter  in  or  among  dying  tissue-elements  as 
evidence  of  deficient  oxidation,  a  result  which  manifests  itself- 
whenever,  owing  to  a  lack  of  oxygen-carriers  (red  corpuscles),' 
the  non-azotized  products  of  the  decomposition  of  albuminous^ 
substances  by  the  molecular  activity  of  the  tissue-elements  can-- 
not  be  perfectly  oxidized  (into  carbonic  acid  and  watei-). 

Finally,  we  have  to  consider  the  hemorrhagic  diathesis  which, 
is  not  unfrequently  developed  in  the  more  advanced  stages  of 
aujemia,  notwithstanding  the  positive  deficiency  of  blood.  It  is 
very  closely  connected  wMth  the  altered  composition  of  the  blood, 
and  often  constitutes  a  true  symptom  of  the  anaemia.  Recent 
investigations  have  shown  that  the  normal  function  of  the 
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capillary  walls — that  of  preventing  extravasation  of  the  blood 
per  diapedesin  or  per  rliexin — is  inseparably  connected  with  a 
normal  condition  of  the  circulating  lluid.  It  is  only  by  incessant 
renewal  of  the  blood  in  contact  with  the  capillary  walls  that  the 
latter  are  enabled  to  fullil  their  office,  and  even  transient  dis- 
turbance of  the  mutual  relation  between  the  blood  and  the 
vessels  is  enough,  as  Cohnheini^  has  experimentally  proved,  to 
produce  changes  in  the  vascular  walls  favorable  to  extravasation 
of  blood.  May  we  not  conclude  that  an  impoverishment  of  the 
blood,  such  as  occurs  in  the  more  severe  forms  of  anjemia,  is 
capable  of  sometimes  producing  an  effect  upon  the  capillary 
walls  similar  to  that  produced  by  temporary  arrest  of  their 
blood  supply  ?  The  development  of  a  hemorrhagic  diathesis  in 
many  cases  of  anaemia  may  thus  be  classed  with  those  constitu- 
tional symptoms,  such  as  the  marasmus  and  the  degenerative 
processes,  which  result  from  the  deteriorated  nutrition  of  the 
body. 

4.  Molecular  metam  or  pilosis  and  teviperature. — Just  as  a 
character  of  poverty''  and  feebleness  is  stamped  on  the  nuti-ition 
of  anaemic  persons,  so  also  the  flux  of  the  vital  processes,  the 
molecular  movement  going  on  in  the  s^^stem,  and  the  develop- 
ment of  energy  w^hich  is  inseparably  connected  with  it,  are  weak 
and  sluggish.  As  regards  the  molecular  changes  that  take  place 
in  the  organism,  this  is  proved  by  the  quantity  of  the  excreta. 
Anfemic  persons,  for  the  most  part  {mde  infra),  produce  less 
urea,  less  urinary  pigment  (J.  Vogel),  and  probably  less  carbonic 
acid  (J.  Bauer),  than  healthy  subjects.  Moreover,  since  the 
amount  of  actual  excreta  in  anaemic  persons  is  subnormal,  we 
may  conclude  that  the  intermediate  products  of  molecular 
metamorphosis— those  which,  containing  a  greater  store  of  poten- 
tial energy,  are  still  capable  of  doing  woi'k  in  the  system  {e.  g., 
the  specific  constituents  of  the  digestive  juices)— are  likewise 
formed  in  insufficient  quantity  and  for  too  short  a  time.  I  have 
already  pointed  out  how  the  so-called  "atonic  dyspepsia,'' 
present  in  very  many  cases  of  an^Bmia,  tends  still  further  to 
intensify  the  disorder.    I  have  also  made  repeated  allusion  to 

'  Untersuchungen  iiber  die  embolischen  Prozesse.    Berlin,  1873.  p.  28. 
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the  detrimental  i nil uence  exerted  on  tlie  activity  of  the  cytogenic 
organs  by  an{eniia  (spleen,  lymphatic  ghinds,  marrow  of  bone, 
etc.),  and  manifesting  itself  by  the  production  of  a  secondary 
oligocytluemia.  The  latter,  by  associating  itself  with  the  exist- 
ing qualitative  and  quantitative  imperfections  of  the  blood,  con- 
tributes, together  with  the  consecutive  hypalbuminosis  due  to 
the  atony  of  the  digestive  apparatus,  to  give  to  many  forms  of 
an<emia  the  progressive  character  they  exhibit. 

All  the  above  considerations  become  tolerably  clear  when  we 
reflect  that  the  energy  of  molecular  metamorphosis,  as  a  whole, 
and  the  functional  activity  of  individual  organs,  depend  in  great 
measure  on  the  amount  of  potential  energy  stored  up  in  the 
circulating  blood  ;  but  this  is  embodied  in  the  totality  of  the 
functionally  important  constituents  of  the  blood  (especially  in 
the  red  corpuscles,  as  oxygen- carriers,  and  in  the  chemically 
complex  albuminates  of  the  plasma),  whose  diminution  is  actu- 
ally the  characteristic  and  essential  feature  of  ansemia.  Accord- 
ingly, the  activity  of  molecular  movement  must  needs  wane  when 
the  sources  of  energy  (chemical  affinity),  drawn  upon  by  the 
contact  of  the  blood  with  the  tissues,  are  gradually  dried  up  in 
consequence  of  some  defect  in  the  composition  of  the  nutrient 
fluid.  I  need  hardly  point  out  that,  when  anaemia  is  already 
present,  the  sluggish  inadequacy  of  molecular  metamorphosis 
will  manifest  itself  most  vividly  whenever  the  introduction  and 
assimilation  of  nutriment  is  hindered  for  any  length  of  time 
either  by  internal  or  external  causes — whenever,  in  other  words, 
the  aniemia  has  its  source  in  inanition.  It  is  the  less  necessary 
for  me  to  insist  on  this  fact,  as  the  influence  of  inanition  in 
reducing  the  quantity  of  the  excreta— especially  of  urea — is  a 
familiar  and  well-established  phj^siological  doctrine. 

AVhereiis,  in  cases  of  the  last-named  kind,  the  effects  of  an 
existing  anaemia  may  combine  with  those  of  chronic  inanition  to 
retard  molecular  metamorphosis,  we  And  the  two  in  direct 
antagonism  to  each  other  in  the  consumptive  forms  of  an?Emia. 
In  the  febrile  variety  of  the  disease,  for  instance,  we  have  already 
learned  that  molecular  metamorphosis  is  at  first,  while  the 
pyrexia  is  predominant,  greatly  accelerated  (as  seen  by  the 
increased  amount  of  urea,  urinary  pigment,  carbonic  acid,  etc., 
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eliminated) ;  as  time  goes  on,  however,  the  influence  of  the 
pyrexia  is  more  and  more  neutralized  by  that  of  the  consecutive 
anajmia ;  and  so  it  comes  about  that,  notwithstanding  the  con- 
tinuance of  the  febrile  waste,  the  absolute*  quantity  of  urea 
formed,  of  carbonic  acid  eliminated  (Ley den),  etc.,  returns  ulti- 
mately to  its  normal  level,  or  may  even  sink  below  it;  the 
energies  to  which  molecular  metamorphosis  owes  its  principal 
impulse  gradually  subsiding  more  and  more  completely. 

The  effect  of  large  bleedings  on  the  activity  of  molecular  metamorphosis  may 
bo  alluded  to  in  this  connection,  tliough  it  is  worthy  of  notice  on  otlier  grounds  as 
well.  Tlie  researches  of  J.  Bauer  have  sliown  that  in  animals  (dogs),  during  the  first 
f  jvv  days  after  a  profuse  hemorrhage,  the  amount  of  nitrogen  eliminated  is  appre- 
ciably, though  not  excessively  increased.  Hence,  we  may  infer  that  the  decompo- 
sitiou  of  albumen  in  the  body  is  somewhat  augmented.  The  same  observer  found, 
moreover,  that  the  elimination  of  carbonic  acid,  in  contrast  to  that  of  nitrogen,  is 
diminished.  Now,  Bauor  is  inclined  to  assume  that,  owing  to  the  sudden  removal 
of  a  considerable  portion  of  the  store-albumen  of  fhe  blood  (by  venesection),  a 
part  of  the  more  stable  organ-albumsn  is  converted  into  store-all)umen  and  decom- 
posed— that  part  of  it,  namely,  for  whose  maintenance  the  store-albumen  remaining 
in  the  blood  is  no  longer  adequate.  This  would  explain  the  increased  elimination 
oC  nitrogen.  Again,  Bauer  supposes  that  the  resulting  oligocythfemia,  by  causing 
oxygen-starvation,  hinders  the  non-azotized  products  of  decomposition  from  being 
completely  oxidized,  and  thus  leads — first,  to  a  diminished  formation  of  carbonic 
acid;  secondly,  to  fatty  degeneration  of  the  tissues.  For  details  the  reader  may 
consult  Bauer's  own  work  (see  Bibliograjyhj)  ;  for  I  cannot,  on  the  present  occasion, 
discuss  the  first  part  of  the  above  hypothesis  more  fully. 

A  general  survey  of  all  that  we  know  concerning  the  molec- 
ular metamorphosis,  the  nutritive  and  formative  activities  of 
anemic  persons,  brings  us  to  the  conclusion  that,  a  few  peculiar- 
ities apart,  the  organic  movement  (or  flux  of  vital  processes), 
whether  as  regards  the  mass  moved  or  the  rate  of  its  motion,  is 
lessened  in  proportion  to  the  degree  of  impoverishment  of  the 
blood.  But  the  considerations  enumerated  above  show  that  the 
activity  of  molecular  metamorphosis  in  aucEmic  individuals  is 
reduced  because  the  diminution  in  the  number  of  red  corpuscles, 
in  the  amount  of  plasmatic  albuminates,  etc.,  entails  a  corre- 
sponding diminution  in  the  store  of  potential  chemical  energy, 
to  which  the  organic  movement  may  be  said  to  owe  its  very 
existence. 
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These  views  are  furtlier  corroborated  by  wliat  we  know  of  the 
temperature  of  the  body  in  anajmic  patients.  Since  tlie  greatest 
part  of  the  energy  developed  in  the  organism  is  expended  on  the 
production  of  heat,  we  may  assume  that  any  decrease  in  the 
functionally  important  ("charged  with  potential  energ}^ ")  con- 
stituents of  the  blood  will  be  followed  by  a  diminution  in  the 
average  amount  of  heat  produced,  the  latter  betraying  itself  by 
a  tendency  to  low  degrees  of  temperature.  In  point  of  fact,  we 
do  hnd  the  temperature  of  anaemic  subjects  usually  rather  low, 
often  quite  subnormal ;  and  there  is  reason  to  ascribe  this  to 
lessened  heat-production,  since  it  cannot  always  be  accounted 
for  by  increased  dissipation  of  heat.  It  can  only  be  attributed 
to  the  latter  cause  when  a  transient  afflnx  of  blood  to  the  skin, 
or  a  profuse  perspiration,  immediately  precedes  an  nnusual  fall 
of  temperature.  But  we  very  often  find  the  temperature  of 
amemic  persons  permanently  low,  and  associated  with  a  pale, 
dry  skin  ;  in  such  cases  we  cannot  but  think  of  lessened  heat- 
production.  The  latter,  too,  will  serve  to  explain  tlie  liability  of 
anfemic  persons  to  subjective  sensations  of  cold,  when  the  tem- 
perature of  the  air  is  by  no  means  very  low  ;  though  feebleness 
of  the  heart's  action  must  contribute  its  share,  by  allowing  the 
blood  to  stagnate  in  internal  parts  instead  of  pumping  it  to  the 
surface.  The  skin  thus  contains  too  little  arterial  blood  ;  it  is 
insufficiently  heated,  and  those  nerve-ends  by  which  we  appre- 
ciate variations  of  temperature  are  stimulated  just  as  they  might 
be  by  actual  coldness  of  the  surrounding  medium  ;  hence  the 
sensation  of  cold,  exactly  similar  to  that  produced  by  the  cuta- 
neous ana3mia  resulting  from  spasm  of  arterioles. 

In  striking  contrast  to  the  subnormal  temperature  of  many 
anaemic  subjects  stands  the  abnormally  high  temperature  of 
febrile  patients.  This  is  chiefly  due  to  increased  heat-production 
from  increased  activity  of  molecular  metamorphosis.  The  longer 
the  fever  lasts,  however,  the  more  marked  does  the  antagonistic 
influence  of  the  febrile  anaemia  become,  and  the  more  character- 
istic are  the  modifications  that  it  introduces  into  the  temperature 
curve  due  to  the  pyrexia  itself.  For,  as  the  patient  grows  more 
and  more  anaemic,  the  continued  type  of  his  daily  temperature 
is  modified  by  remissions  and  finally  by  intermissions.  Inter- 
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current  collapse  of  the  temperature,  during  which  it  may  sink 
very  low  indeed  (33°  to  35°  C.  =  91.4°  to  95°  F.),  sometimes 
occurs,  either  quite  spontaneously,  or  as  an  unexpected  result 
of  trifling  antipyretic  measures  (moderate  withdrawal  of  heat, 
small  doses  of  quinine,  digitalis,  etc.);  it  points  to  a  reduction 
in  the  energy  of  the  heat-producing  processes,  which  prevails 
more  and  more  over  the  pyrogenic  cause.  N'ay,  in  well-marked 
forms  of  hectic  (the  fever  of  patients  who  are  already  anaemic), 
such  as  are  seen  in  the  last  stages  of  phthisis,  the  pyrogenic 
matters  resulting  from  the  breaking-down  of  lung- tissue  are  at 
last  no  longer  able  to  excite  any  appreciable  rise  of  temperature 
or  febrile  movement.  We  then  see  the  curve,  after  liaviiit? 
exhibited  during  a  variable  period  of  time  the  familiar  type  of  a 
quotidian  intermittent,  present  that  ominous  fall  of  the  evening 
temperature  to  a  subfebrile  or  even  normal  level,  which — so  far 
from  being  a  good  sign — is  usually  the  forerunner  of  death.  We 
shall  not  often  go  wrong  if,  in  the  last  stage  of  phthisis,  we  j)re- 
dict  death  in  from  48  to  72  hours,  when,  without  adequate 
apparent  cause,  the  high  level  of  the  evening  temperature  (39°- 
40°  C.  =102.2°-104°  F.)  sinks  to  38°  C.  (100.4°  F.)  or  lower, 
while  the  morning  temperature  at  the  same  time  falls  to  36°  C. 
(96.8°  F.)  or  less. 

Lastl}^,  the  depressing  effect  of  severe  oligfemia  on  the  tem- 
perature of  the  body  is  also  shown  by  the  sudden  and  striking 
fall  of  temperature  (of  course,  only  transient)  that  commonly 
follows  profuse  hemorrhage  o(;curring  in  the  course  of  a  febrile 
malady  (e.  g.,  from  the  bowel  in  enteric  fever).  When  the 
effused  blood  does  not  actually  show  itself  till  later,  the  fall  of 
temperature  is  the  first  sign  from  which  we  learn  that  internal 
bleeding  has  taken  place,  and  the  physician  who  is  armed  with 
the  thermometer  thus  receives  timely  warning  of  imminent, 
though  hidden,  danger. 

Accordingly,  we  may  regard  it  as  established  that  just  as 
anaemia  restricts  and  inhibits  the  phenomena  of  oxidation  and 
decomposition  taking  place  in  the  system,  so  the  energy  set  free 
in  the  form  of  heat  by  the  chemistry  of  molecular  metamorpho- 
sis undergoes  a  diminution.  The  same  is  true  of  the  mechanical 
work  done  by  anfemic  persons  ;  but,  owing  to  its  intimate  connec- 
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tion  with  the  miiscuUir  sj'steni,  I  prefer  to  discuss  this  branch  ol 
the  subject  in  the  ensuing  section. 

III. — Local  Symptoms. 

I  cannot  undertake  an  exhaustive  analysis  of  all  the  local 
symptoms  of  anjemia  on  the  present  occasion — I  have  not 
enougli  space  at  my  disposal ;  moreover,  it  is  impossible,  with 
our  present  knowledge,  to  subordinate  all  the  phenomena  in 
question  to  physiological  laws.  I  shall  therefore  limit  myself  to 
a  brief  description  of  the  symptoms  connected  with  the  more 
important  organs,  and  to  those  more  particularly  which  lend 
themselves  most  readily  to  physiological  analysis.  The  symp- 
toms presented  by  the  muscular  system  deserve  the  first  place, 
partly  for  the  reason  I  have  just  given,  partly  because  a  con- 
sideration of  the  mechanical  work  done  by  anaemic  subjects  con- 
nects itself  naturally  with  that  discussion  of  their  heat-producing 
powers  with  which  the  previous  section  concludes. 

1.  Muscular  system. — "Muscular  weakness"  is  the  most 
striking  feature  presented  by  the  voluntary  (and  involuntary) 
motor  apparatus  of  anaemic  persons.  This  term,  however,  is  so 
often  used  to  denote  definite  morbid  states  that  it  is  desirable,  in 
order  to  avoid  all  chance  of  misunderstanding,  to  define  it  pre- 
cisely. The  "muscular  weakness"  of  anaemia  shows  itself,  in 
a  vast  majority  of  all  cases  of  the  disease,  as  a  "premature 
functional  insufficiency"  of  the  locomotor  apparatus;  in  other 
words,  as  a  "liability  of  the  muscles  to  premature  fatigue  in 
consequence  of  mechanical  exertion."  But  it  rarely  presents 
itself  as  an  absolute  feebleness  of  the  muscles,  i.  e.,  an  inability 
to  contract  vigorously.  It  would  be  altogether  a  mistake  to 
imagine  that  an  anaemic  subject  is  incapable  of  muscular  effort — 
that  the  muscular  tissue,  in  the  graver  forms  of  anjemia,  loses 
the  power  of  contracting  vigorously,  and  of  doing  a  relatively 
large  amount  of  work  in  a  short  time.  Any  such  notion  would 
lead  us  astray  at  the  very  outset  of  our  inquiry.  Consider  the 
violent  convulsions  that  occur,  both  in  man  and  in  the  lower 
animals,  during  fatal  hemorrhage;  convulsions  which,  though 
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coinciding  witli  the  most  extreme  anaemia,  can  hardly  be  taken 
to  indicate  any  absolute  functional  insuflSciency  on  the  part  of 
the  muscular  system.  Consider  the  frantic  violence  of  anjemic 
patients  when  delirious.  Consider  the  many  instances  in  which 
deadly  peril  or  other  urgent  need  has  found  even  the  weakly  and 
anaemic  able  to  display  the  strength  of  heroism  or  of  despair. 
All  this  shows  that  anaemia  is  quite  compatible,  up  to  a  certain 
point,  with  muscular  energy.  The  chief  difference  between  the 
muscular  activity  of  anaemic  and  that  of  healthy  persons  consists 
in  the  want  of  staying  power  displayed  by  the  former,  a  feature 
not  to  be  confounded  with  absolute  weakness  of  the  muscles. 
While  a  healthy  man  is  capable  of  severe  and  prolonged  exer- 
tion, the  muscular  apparatus  of  one  who  is  anfemic  speedily 
gives  in  ;  moreover,  it  requires  a  much  longer  interval  of  rest  to 
render  it  capable  of  fresh  exertion.  This  liability  to  fatigue  is 
obviously  connected  with  the  insufficiency  of  the  chemical 
changes  taking  place  in  the  muscles  of  anfemic  subjects ;  the 
functional  renewal  of  the  wearied  muscles  takes  place  too  slowly. 
On  the  other  hand,  the  violent  and  unexj)6cted  outbursts  of  mus- 
cular energy  in  antemic  persons — such  as  occur  after  long  periods 
of  repose — furnish  additional  evidence  in  favor  of  the  physio- 
logical doctrine  that  a  muscle  capable  of  doing  work  requires 
only  a  stimulus  to  throw  it  into  a  momentary  state  of  vigorous 
contraction,  and  not  a  suppl}^  of  blood  as  well ;  in  other  words, 
that  it  contains  an  intrinsic  store  of  energy  ready  for  discharge 
at  any  moment. 

Looked  at  more  closely,  the  following  is  probably  the 
sequence  of  events :  when  a  muscle  contracts,  a  process  of  dis- 
sociation (analogous  to  that  in  fermentation),  without  any  oxida- 
tion, takes  place  in  its  interior  ;  energy  is  liberated,  by  means  of 
which,  under  the  influence  of  a  stimulus  (e.  (/.,  of  a  volitional 
impulse  transmitted  through  the  motor  nerves)  the  inogen  con- 
tained in  the  muscle  is  split  up  into  an  albuminous  body  of 
smaller  bulk  (myosin),  and  certain  non-azotized  products  (chiefly 
carbonic  and  sarcolactic  acids).  Hence,  it  follows  that  the  mus- 
cles o[  anaemic  persons  are  capable  of  vigorous  momentar}^  con- 
traction under  the  influence  of  an  adequate  stimulus,  provided 
they  contain  a  sufficient  store  of  inogen  ;  and  this  they  unques- 
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tioiiably  do,  both  in  acute  anfeniiii  after  hemorrliage  and  in  many 
otlier  forms  of  anaemia  likewise  after  prolonged  repose. 

But  if  a  muscle  be  required  to  work  for  any  length  of  time, 
its  inogen  must  be  continually  renewed  ;  for,  as  I  have  repeat- 
edly pointed  out,  it  splits  up  and  is  destroyed  during  every  act 
of  contraction.  Its  renewal  is  effected  by  the  blood ;  the  syn- 
thesis takes  place  in  the  interior  of  the  muscle  itself,  which  fur- 
nishes its  residual  myosin  for  the  purpose,  while  the  blood  sup- 
plies oxygen  and  compounds  containing  carbon  and  hydrogen  ; 
no  further  provision  of  albumen  being  necessary.  Now,  if  the 
composition  of  the  blood  be  impaired,  as  it  is  in  ansemic  subjects 
— if  there  be  any  great  degree  of  oligocythsemia — the  functional 
renewal  of  the  muscles,  as  the  store  of  inogen  is  more  and  more 
exhausted  by  prolonged  exertion,  takes  place  but  slowly  and 
imperfectly,  and  premature  fatigue  sets  in.  There  is  yet  another 
point  of  some  importance  to  be  noticed.  The  non-azotized  pro- 
ducts resulting  from  the  decomposition  of  inogen  (sarcolactic 
acid,  carbonic  acid,  etc.)  belong  collectively  to  the  class  of  so- 
called  "fatiguing  substances"  (J.  Ranke),  whose  presence  and 
accumulation  in  the  muscle  hinder  the  further  dissociation  of 
inogen.  Hence,  the  capacity  for  protracted  exertion  implies  not 
merely  an  abundant  synthesis  and  renewal  of  inogen,  but  also  a 
simultaneous  elimination  of  the  "fatiguing  substances"  from 
the  working  muscle.  This  emunctory  office  is  performed  by  the 
blood,  which  washes  out  the  waste-products  from  the  tissue. 
Sliould  the  circulation  be  sluggish  (as  we  may  assume  that  it  is 
in  many  cases  of  anaemia,  from  the  weakness  of  the  heart's  action 
and  other  signs  of  irregular  distribution  of  the  blood),  the  imper- 
fect removal  of  waste-products  will  inevitably  contribute  to  the 
premature  exhaustion  of  the  contractile  tissue.  More  especially 
will  it  necessitate  an  interval  of  rest  after  any  considerable  exer- 
tion—an interval  much  longer  than  that  required  by  the  muscles 
of  healthy  persons  for  their  renewal. 

The  above  remarks  show,  in  the  first  place,  how  far  physiol- 
ogy can  go  in  explaining  the  pathological  phenomena  of  pre- 
mature fatigue  of  the  muscles ;  secondly,  they  enable  us  to 
account,  on  chemico-mechanical  principles,  for  the  momentary 
activity  sometimes  exhibited  by  ansemic  persons.    But  when  we 
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go  on  to  consider  that  state  of  real  muscular  weakness  which  is 
met  with  occasionally,  and  not  very  unfrequently,  in  certain 
special  forms  of  ana3mia,  we  find  ourselves  engaged  on  a  more 
complicated  problem.  A  number  of  causes  appear  to  be  at 
work  together,  and  these  causes  are  not  always  the  same  in  all 
cases.  In  the  first  place,  when  severe  anaemia  has  lasted  for 
any  time,  the  functional  restoration  of  the  muscles  grows  more 
and  more  imperfect ;  in  many  instances  it  wholly  fails  to  com- 
pensate for  the  simultaneous  expenditure  of  muscular  power, 
to  keep  pace  with  the  gradually  increasing  exhaustion ;  and 
thus  a  state  of  permanent  weakness  of  the  locomotor  organs  is 
induced.  Next,  there  are  the  muscular  atrophy  and  degenera- 
tion, which  are  never  absent  in  the  chronic  forms  of  anaemia. 
The  more  advanced  these  changes  are  in  any  case,  the  more 
profoundly  is  the  maximum  working  power  of  the  muscles 
reduced — the  greater  the  degree  of  absolute  functional  weakness 
superadded  to  the  liability  to  premature  fatigue.  Besides  the 
causes  I  have  Just  enumerated,  which  reside  in  the  muscular 
tissue  itself,  there  can  be  no  doubt  that  in  many  cases  the  ner- 
vous system  exerts  a  depressant  influence  upon  the  working 
power  of  the  muscles.  For  instance,  a  subjective  feeling  of 
weariness  often  prompts  anaemic  patients  to  restrict  their  move- 
ments voluntarily,  so  far  as  their  muscles  are  under  the  control 
of  the  will ;  they  exert  themselves  only  in  moments  of  emotional 
excitement,  when  the  memory  of  former  weariness,  and  the 
weariness  already  felt,  are  unlike  unheeded.  Lastly,  motor 
innervation  is  itself  impaired  in  severe  anaemia.  The  centres  of 
volition  in  the  cortical  substance  of  the  hemispheres,  the  motor 
centres  in  the  brain  and  cord,  and  the  peripheral  motor  nerves, 
undergo  serious  functional  disturbance  in  consequence  of  an 
insufficient  supply  of  blood.  The  discharging  forces  requisite 
for  the  fulfilment  of  powerful  muscular  contractions  are  thus 
frequently  inadequate,  and  the  latter  either  do  not  take  place 
at  all,  or  take  place  feebly  ;  not  because  muscular  contractility 
is  itself  proportionately  diminished,  but  because  the  muscles 
are  no  longer  incited  to  vigorous  contraction. 

2.  Nervous  Imperfect  as  is  our  knowledge  of  the 

chemical  changes  taking  place  in  muscle,  and  of  their  relation  to 
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the  composition  of  the  blood,  it  a})pears  perfect  in  comparison 
with  tliat  which  we  possess  concerning  tlie  nutritive  processes 
going  on  in  the  nervous  apparatus  and  their  relation  to  the  blood. 
Considering  the  slight  vascularity  of  the  peripheral  nerve-trunks, 
we  are  justilied  in  believing  that  tlie  molecular  changes  going 
on  in  them  are,  quantitatively,  but  small ;  concerning  their  mag- 
nitude in  the  more  vascular  nerve-centres,  especially  the  gray 
matter  of  the  brain  and  cord,  we  are  entirely  destitute  of  precise 
information. 

It  is  therefore  quite  impossible  to  refer  the  symptoms  pre- 
sented by  the  nervous  system  in  anaemia  to  definite  and  familiar 
alterations  in  the  molecular  metamorphosis  of  the  nervous  matter. 
Our  knowledge  in  this  department  remains  purely  empirical,  even 
when  the  morbid  phenomena  have  received  a  certain  measure  of 
theoretical  elucidation  by  physiological  experiment.  We  are 
sometimes  able  to  associate  particular  disorders  of  nervous  func- 
tion with  pai  ticular  degrees  of  anaemia ;  but  we  have  no  means 
of  ascertaining  the  intimate  nature  of  their  connection. 

The  state  known  as  "irritable  weakness"  is  the  most  general 
of  the  permanent  anomalies  exhibited  by  the  nervous  system  of 
anfemic  persons.  Besides  this  state,  which,  as  I  have  just  said, 
involves  the  nervous  system  in  its  entirety,  we  have  a  number  of 
symptoms  of  a  more  local  and  accidental  character — sj^mptoms 
for  whose  production  certain  accessory  conditions  are  required. 
Among  these  conditions  are  :  the  intensity  of  the  anfBmia  at  the 
moment ;  the  rate  at  which  it  has  been  developed  ;  finallj^,  such 
external  or  internal  circumstances  as  are  specially  adapted  to 
augment  the  existing  ansemia  of  particular  regions  of  the  nervous 
system. 

The  clinical  manifestation  of  "irritable  weakness"  consists 
in  an  abnormal  excitability  of  the  nervous  organs,  together  with 
an  unusual  liability  to  speedy  exhaustion  after  being  stimulated. 
The  diminished  power  of  resisting  stimulation,  exhibited  by  the 
nervous  matter  of  anfemic  persons,  shows  itself  in  a  great  variety 
of  ways,  and  gives  rise  to  a  great  variety  of  symptoms :  first, 
in  the  vast  domain  of  sensibility  (using  the  term  in  its  widest 
sense),  as  a  morbid  hypenestliesia  of  all  parts  endowed  with 
feeling.    Sensory  impressions  that  are  too  feeble  to  be  perceived 
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as  such  by  healthy  persons,  often  produce  an  appreciable  degree 
of  central  irritation  in  the  anaemic,  the  irritation  being  generally 
associated  with  very  considerable  central  irradiation.  The  latter 
may  be  inferred  from  the  peculiar  fact  that  the  feelings  of  plea- 
sure, displeasure,  and  pain,  may  be  excited  in  the  anaemic  by 
sensory  stimuli  that  are  much  too  weak  to  excite  those  feelings 
in  the  healthy.  As  a  general  rule,  sensations  only  continue  to 
give  pleasure  to  anaemic  persons  so  long  as  they  are  extremely 
feeble  in  degree  (hence  their  fondness  for  subdued  light,  hushed 
music,  etc.) ;  when  the  senses  are  more  powerfully  appealed  to, 
though  still  in  a  measure  quite  incapable  of  causing  pain  to  the 
health}^— nay,  likely  to  increase  their  enjoyment  (e.  g.,  brighter 
illumination,  louder  and  more  resonant  music),  the  anaemic 
patient  will  not  merely  be  conscious  of  an  abnormal  objective 
intensity  in  the  phenomenon,  but  will  complain  of  its  producing 
a  disagreeable,  nay,  sometimes  even  "painful,"  impression  upon 
him.  This  hypersesthesia  and  hyperalgesia  are  not  limited  to 
parts  endowed  with  objective  sensory  perceptions — such  as  the 
organs  of  special  sense,  and  the  skin — but  extend  to  the  remain- 
ing parts  of  the  body  likewise,  whose  sensibility  is  less  developed. 
Disagreeable  sensations  of  a  vague  and  indefinite  kind  arise  in 
the  interior  of  the  body,  and  are  referred  by  the  patient,  with 
more  or  less  precision,  to  particular  organs  ;  also  positive  pain 
of  various  kinds  and  in  various  situations  (headache,  backache, 
enteralgia,  etc.).  It  is  highly  probable,  though  incapable  of 
proof,  that  many  of  these  abnormal  sensations  are  due  to  slight 
irritation  of  the  sensory  nerve-ends  in  internal  organs  by  vari- 
ations of  blood-pressure,  changes  of  position,  etc. — sensations 
only  reaching  the  consciousness  when  the  excitability  of  the 
nervous  system  has  been  exalted  by  the  altered  state  of  the 
blood.  The  origin  of  true  neuralgia  in  anaemic  subjects  ought, 
in  all  likelihood,  to  be  explained  in  a  similar  way  ;  though  here, 
of  course,  the  trifling  lesion  is  probably  situated  in  the  trunk  of 
the  sensory  nerve  instead  of  in  its  peripheral  distribution.  The 
nerve-trunk,  at  some  point  in  its  course,  is  thrown  into  an 
unusual  state  of  irritation.  Finally,  it  is  worthy  of  note,  that 
the  abnormal  excitability  of  the  sensory  nerves  in  anaemic  per- 
sons extends  to  the  domain  of  the  so-called  "common  sensa- 
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tions,"  /.  ('.,  iiiclu<-les  tlioso  differentiated  sensations  which  are 
prone  to  occur  in  connection  with  jjeculiar  physiological  states 
of  certain  organs,  or  with  abnormal  relations  of  the  organism  to 
its  environment.  All  the  members  of  this  group,  such  as  the  sense 
of  muscular  fatigue,  of  hunger,  voluptuous  sensations,  nausea, 
giddiness,  etc. ,  are  usually  more  readily  and  quickly  excited  in 
anfemic  than  in  healthy  persons,  and  are  often  very  intense. 
Thus,  the  sense  of  muscular  weariness  speedily  becomes  exag- 
gerated into  painful  exhaustion,  hunger  becomes  ravenous,  etc. 

AYliile  the  entire  sensory  tract  is  morbidly  hyper<Bsthetic,  and 
becomes  the  theatre  of  a  protean  multitude  of  phenomena  due  to 
irritation,  it  is  of  great  importance  to  note  that  every  irritation 
is  quickly  followed  by  a  premature  exhaustion  of  irritability. 
The  essence  of  "irritable  weakness"  consists  in  these  oscillations 
between  the  two  extremes  of  irritation  and  depression.  Thus 
there  arises — principally  in  the  domain  of  sensation — that  pro- 
tean aggregate  of  symptoms  in  which  opposite  extremes  succeed 
each  other  so  suddenly  and  unexpectedly  that  the  bystander  is 
tempted  to  accuse  the  patient  of  sheer  caprice  and  exaggeration. 
For  instance,  when  the  sensory  organs  of  an  ansemic  subject  have 
i  been  excited  for  any  length  of  time,  their  abnormal  sensibility  is 
I  replaced  by  torpor ;  pain  itself  is  usually  paroxysmal,  and  is 
often  followed  by  numbness ;  ravenous  hunger  passes,  after  a  few 
!  raouthfuls,  into  a  feeling  of  repletion,  etc.    It  is  interesting  to 
observe  how  any  considerable  degree  of  fatigue  and  languor  is 
immediately  followed  by  a  peculiar  loss  of  sensibility  in  the 
f  muscles ;  the  patient  feels  as  if  his  limbs  no  longer  belonged  to 
i  him.    Upon  the  whole,  it  is  not  too  much  to  say  that  the  symp- 
'  toms  of  diminished  excitability  of  the  sensory  organs  are  at  least 
as  numerous  as  those  of  abnormal  irritability. 

But  the  irritable  weakness  of  anaemic  persons  is  by  no  means 
confined  to  the  sensory  apparatus.    It  involves  the  motor  and 
^-  vaso-motor  apparatus  likewise.    Increased  reflex  excitability  of 
■  the  muscles  is  very  common,  especially  in  anaemic  women  and 
'  children,  whose  nervous  system  is,  even  in  health,  more  easily 
excited  than  that  of  men.    Anemic  women,  and  sometimes  ame- 
mic  men  as  well,  present  symptoms  that  are  almost  identical  with 
i  those  of  hysteria— nay,  that  form  a  recognized  variet}^  of  the  dis- 

VOL.  XVI.— 25 


386        IMME14MANN. — GENERAL  DISORDERS  OF  NUTRITIOX. 

ease  {see  Coiuplications  and  Sequelai).  In  anaiinic  children  tlie 
tendency  to  spasm  may  even  culminate  in  the  general  convulsions 
(eclampsia)  known  as  "  hydrocephaloid  "  (Marshall  Hallj.  These 
alarming  accidents  usually  set  out  from  some  sensory  irritation 
that  is  propagated  to  the  brain,  whence,  owing  to  the  abnormal 
excitability  of  the  nerve-centres,  it  is  forthwith  reflected  over  tlie 
entire  motor  and  vaso-motor  systems,  giving  rise  to  convulsions 
and  (owing  to  vaso-motor  ischcemia  of  the  cerebral  hemispheres) 
to  loss  of  consciousness  as  well.  Local  signs  of  vascular  spasm 
or  relaxation — ischemia  or  liuxionary  congestion  of  the  skin  and 
other  organs — are  often  met  with  in  an«)mic  adults  ;  they  point 
unmistakably  to  the  existence  of  a  morbid  excitability  of  the 
vaso-motor  apparatus.  Lastly,  I  must  once  more  allude  to  the 
psychical  condition  of  ana3mic  patients.  This,  too,  exhibits  the 
characteristics  of  irritable  weakness.  Are  not  the  exaggerated 
susceptibility  of  the  emotions,  the  tendency  to  outbursts  of  feel- 
ing, passing  from  the  extreme  of  vivacity  and  passionate  endea- 
vor to  that  of  complete  apathy  and  failure  of  will,  the  capri- 
cious temper  changing  with  each  varying  mood — are  they  not  all 
unmistakable  signs  of  a  morbid  susceptibility  of  the  nerve- 
centres?  Is  not  the  violence  of  the  excitement — like  the  flame 
of  burning  straw  which  shoots  up  and  as  suddenly  subsides — 
essentially  momentary  and  lacking  in  persistency  ?  The  tempera- 
ment of  most  anaemic  persons  may  be  set  down  as  more  or  less 
decidedly  "sanguine."  There  is  something  of  irony  in  the  cir- 
cumstance that  their  psychical  condition  should  be  denoted  b}^  a 
term  derived  from  that  very  liquid  to  a  want  of  which  the 
abnormal  state  of  their  emotional  nature  is  chiefly  due. 

If  we  go  on  to  inquire,  after  this  brief  summary  of  the  S3nnp- 
toms,  into  the  nature  of  the  connection  between  the  irritable 
weakness  of  the  nervous  system  and  the  anaemia,  we  shall  And 
ourselves  driven  to  acknowledge  that  the  causal  relation  between 
the  two  sets  of  pathological  phenomena  must  remain  for  the  pre- 
sent an  ultimate  fact  of  experience,  which  eludes  an}^  attempt  to 
place  it  on  a  secure  theoretical  basis.  So  long  as  the  chemical 
changes  taking  place  in  the  nerves  (during  activity  or  repose)  and 
the  molecular  forces  concerned  in  their  production  are  as  good 
as  unknown,  it  must  remain  impossible  to  construct  anj^  pliysi- 
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co-chemical  theory  of  "irritable  weakness,"  and  to  deduce  it  as 
an  inevitable  consequence  from  the  anaemia.  Such  statements 
as,  e.  f/.,  "tliat  the  insuiRciency  of  the  nutritive  i)roce8ses  in 
an«)mic  persons  gives  rise  to  an  abnormal  v^^ant  of  stability  in 
tiie  chemical  state  of  the  nervous  matter,  thereby  rendering  it 
more  prone  to  pass  into  the  altered  molecular  condition  known 
as  'excitement'  under  the  influence  of  stimuli,"  are  really  no 
more  than  alternative  delinitions  of  the  state  of  abnormal  excita- 
bility itself.  Still,  they  may  serve  to  bring  the  mechanical  side 
of  the  phenomenon  before  the  mind  and  thus  enable  us  to  look 
deeper  into  its  essential  nature.  Let  us  consider  the  analogy 
that  exists — as  shown  by  physiological  experiments — between 
the  behavior  of  the  nervous  matter  in  the  irritable  weakness  of 
anaemia  and  the  behavior  of  the  nerves  in  course  of  death ;  in 
either  case  the  final  extinction  of  irritability  is  preceded  by  an 
immense  exaggeration  of  it.  We  might  even  go  on  to  affirm 
that  the  ill-nourished  nervous  apparatus  of  ansemic  persons  is 
permanently  reduced  to  a  state  of  lowered  vitality  or  imminent 

I  deatli.  This  definition  would  include  both  the  increased  irrita- 
bility of  the  nervous  system  and  its  liability  to  become  speedily 

1  exhausted.    The  latter,  indeed,  is  more  amenable  to  theoretical 

■  explanation  than  the  former ;  hence,  its  origin  admits,  to  a  cer- 
1  tain  extent,  of  being  analyzed  in  conformity  with  actual  facts 

and  with  the  premises  indicated  above.  If  we  regard  it  as 
certain  that  the  consumption  of  the  potential  energy  stored  up 
in  the  nervous  matter  is  proportionate  to  the  frequency  with 

'  which  fractions  of  it  are  converted  into  external  molecular  work, 
and  to  the  magnitude  of  those  fractions  (/.  e.,  to  the  frequency 

[  with  which  the  nervous  matter  is  actually  excited,  and  to  the 

■  excess  of  the  excitement  produced  over  the  intensity  of  the  excit- 
ing stimulus),  we  may  view  the  facility  with  which  the  nervous 

■  energy  of  anaemic  persons  is  exhausted  as  an  inevitable  conse- 
quence of  the  morbid  excitability  of  the  nervons  apparatus, 
owing  to  which  it  is  thrown  into  a  state  of  actual  excitement  by 

t  a  variety  of  stimuli,  with  unwonted  frequency  and  unwonted 
*  severity.    Inasmuch,  moreover,  as  the  original  store  of  potential 
'  ^^ergy  in  the  nervous  tissue,  owing  to  defective  nutrition,  may 
he  supposed  to  be  under  the  normal  standard;  inasmuch,  fnr- 
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ther,  as  tlie  renewal  of  the  said  energy  when  exhausted  must 
take  place  slowly  and  with  difficulty,  we  can  readily  understand 
why  the  nervous  system  of  anjemic  persons  should  give  in  so 
quickly  and  be  so  constantly  in  danger  of  functional  exhaus- 
tion. This  danger  is  greatly  increased  by  the  proclivity  of  the 
nervous  system  in  anaemia  to  squander  its  slender  stock  of 
energy  on  every  possible  occasion,  in  explosive  outbursts  (as  it 
were,  to  fire  away  all  its  powder  in  blank  cartridges). 

Irritable  weakness,  as  a  regular  attendant  on  and  conse- 
quence of  the  anaemic  state,  is  obviously  no  more  than  a  morbid 
tendency  of  the  nervous  matter ;  it  is  not  in  itself  a  pathological 
phenomenon.  In  order  that  irritable  weakness  may  manifest 
itself  objectively,  some  special  impulse  is  always  necessary. 
This  enables  the  abnormal  state  to  display  itself  clinically  in  the 
form  of  particular  local  symptoms.  From  this  point  of  view  the 
anaemia  presents  itself  as  the  actual  cause  of  the  irritable  weak- 
ness, but  not  as  the  exciting  (discharging)  cause  of  the  nervous 
symptoms  described  above.  It  favors  their  occurrence,  but  is 
not  of  itself  competent  to  produce  them.  But  there  are  some 
local  nervous  symptoms  of  anaemia  which  stand  in  quite  a  differ- 
ent position.  They  are  a  direct  result  of  the  bloodlessness  of 
definite  portions  of  the  nervous  apparatus,  particularly  of  the 
brain.  So  fai'  as  they  are  concerned,  the  accessory  (discharging) 
factors  alluded  to  above  fall  into  the  background  among  the 
predisposing  causes.  In  order,  however,  that  these  neurotic 
local  symptoms  of  anaemia  maj^  be  developed,  it  is  essential  that 
the  general  anaemia  should  be  severe,  or  that  the  local  bloodless- 
ness of  particular  parts  of  the  nerve-centres  should  be  rapidly 
induced.  Hence,  their  occurrence  is  promoted  by  such  condi- 
tions as  raise  the  existing  anaemia  of  the  nervous  organs  to  a 
high  degree  of  intensity  gradually^  or  else  increase  it  to  a  more 
moderate  extent  suddenly. 

It  may  be  laid  down  as  a  general  principle  that  local  oligfc- 
mia,  when  of  great  intensity,  soon  annuls  the  irritability  of  the 
nervous  matter.  Sometimes,  however,  the  symptoms  of  neuro- 
pathic paralysis  are  preceded  by  signs  of  violent  irritation  of 
those  very  parts  of  the  nervous  S3^stem  which  are  about  to  sur- 
render their  functional  vitality.    Under  favorable  circumstances 
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the  irritation  may  subside  witliout  going  on  to  paralysis.  On 
tlie  other  hand,  symptoms  of  paresis  may  be  developed  without 
evidence  of  antecedent  irritation,  and  they  may  even  culminat(^ 
in  complete  paralysis  sooner  or  later,  if  the  local  oligcemia  go  on 
increasing.  It  is  a  singular  fact  that  certain  parts  of  the  central 
nervous  system  only  exhibit  signs  of  intense  irritation  when  gen- 
eral anajmia  comes  on  very  rapidl^^,  or  when  local  anaemia  is 
suddenly  and  greatly  exaggerated ;  while  other  parts,  on  the 
contrary,  undergo  immediate  paralysis  when  the  anjemia  is 
acute,  and  only  pass  through  a  previous  stage  of  irritation  when 
the  autemia  is  more  gradually  developed.  Among  the  former 
are  certain  parts  at  the  base  of  the  brain  ;  among  the  latter,  the 
cerebral  hemispheres  stand  foremost.  The  immediate  cause  of 
the  phenomena  appears  to  be  the  same  in  all  cases,  viz.,  the  sud- 
den or  gradual  arrest  of  the  supply  of  oxygen — a  gas  that  is 
essential  to  normal  innervation. 

Of  the  localized  phenomena  of  anaemia,  the  following  deserve 
to  be  individually  analyzed  : 

a.  General  epileptiform  conmdsions  (epileptoid  fits,  ansemio 
or  suffocative  convulsions).  These  are  only  met  with  in  the  most 
severe  forms  of  acute  general  aucemia,  and  are  usually  the  imme- 
diate forerunners  of  death.  When  the  anaemia  is  slowly  and 
gi-adually  developed,  they  are  either  absent  altogether,  or  they 
are  represented  by  feeble  twitchings  ("  Todeszuckungen  ")  during 
the  last  moments  of  life.  General  convulsions  are  well  known 
to  break  out  in  animals  which  are  being  bled  to  death  slowly, 
before  the  fatal  issue.  They  may  also  be  produced  by  stopping 
the  supply  of  arterial  blood  to  the  brain  (Kussmaul  and  Tenner, 
Astley  Cooper,  and  others),  either  by  compressing  or  by  tying  the 
great  arteries  going  to  the  head.  Hence,  the  epileptic  symptoms 
in  acute  general  anaemia  must  be  referred  to  sudden  bloodless- 
ness  of  particular  portions  of  the  motor  tract,  which  are  thrown 
into  a  state  of  intense  excitement  by  being  suddenly  deprived  of 
oxygen.  The  particular  centre  from  which  the  general  convul- 
sions are  "discharged"  is  probably  the  pons  Varolii  (Notlina- 
gel).  Owing  to  the  severe  d3^spnoea  by  which  the  convulsiojis 
are  invariably  preceded  it  is  impossible  to  decide  whether  the 
convulsion  centre  "  ("  Krampfcentrum  ")  in  the  pons  is  directly 
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Stimulated  b}^  the  want  oi'  oxygen,  or  whether  the  violent  irrita- 
tion of  the  neighboring  respiratory  centres  in  the  medulla  ob- 
longata may  not  be  propagated  by  irradiation  to  the  motor 
centres  in  the  pons.  Again,  it  may  be  asked  whether  the  "dis- 
charging stimulus  "  for  the  intense  dyspnoea  and  suffocative  con- 
vulsions is  the  actual  lack  of  oxygen,  or  the  accumulation  of 
poisonous  products  of  retrograde  metamorphosis  in  the  blood 
(A.  Schmidt,  Pflueger),  whose  further  oxidation  is  prevented  by 
the  lack  of  oxygen  in  question.  Since  intense  irritation  of  those 
centres  only  occurs  when  the  supply  of  oxygen  is  suddenly  and 
quickly  checked,  and  since  this  is  the  only  condition  under 
which  any  considerable  accumulation  of  waste  products  in  the 
blood  can  be  supposed  to  take  place,  the  latter  of  the  above 
hypotheses  seems  the  more  likely  one  of  the  two.  The  former 
would  fail  to  explain  why  it  is  that  neither  convulsions  nor  dj^s- 
pnoea,  but  only  progressive  motor  paralysis,  occur  when  the 
brain  is  deprived  of  oxygen  very  gradually.  In  any  event,  how- 
ever, the  outbreak  of  general  convulsions  during  acute  anaemia 
from  hemorrhage  must  be  viewed  as  a  result  of  the  acute  blood- 
lessness  of  the  above-named  parts  of  the  brain — a  result  which 
invariably  ensues,  apart  from  the  presence  of  any  subsidiary 
conditions,  whenever  that  primary  condition  is  fulfilled. 

We  are  not  justified  in  regarding  tlie  so-called  "suffocative"  convulsions  as 
etiologically  identical  with  the  eclampsia  previously  referred  to  in  connection  with 
the  hydrocephaloid  disease  of  children.  The  latter  is  jjeculiar  to  childhood ;  it 
may  be  developed,  together  with  other  signs  of  irritable  weakness,  as  an  exaggera- 
tion of  reflex  excitalDility,  even  when  the  anaemia  is  by  no  means  extreme,  and  when 
it  comes  on  gradually.  The  blood-change  and  the  patient's  time  of  life  combine  to 
predispose  the  system  to  such  paroxysms  of  eclampsia,  the  actual  paroxysm  requir- 
ing certain  additional  factors  (which  may  be  of  various  kinds)  for  its  production. 
True  suffocative  convulsions,  on  the  other  hand,  are  independent  of  age,  sex,  and 
constitution;  tliey  invariably  break  out  when  the  supply  of  oxygen  to  certain 
regions  of  the  brain  is  suddenly  reduced  to  a  minimum,  or  wliolly  stopped. 
Accordingly,  though  the  eclamptic  paroxysms  of  aufemic  children  are  always  seri- 
ous, they  have  none  of  the  fatal  significance  of  suffocative  convulsions,  for  the 
cause  to  which  they  are  due  is  of  a  less  malignant  kind.  ^ 

b.  Attacks  of  hiccough^  retelling,  and  imniting. — These  are 
not  uncommon  in  the  more  severe  forms  of  general  anf^pmin. 
They  must  be  attributed  to  irritation  of  certain  groups  of  mus- 
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cles  (the  diaphragm,  the  muscles  of  the  larynx,  tlie  muscles  of 
the  abdomen),  tlie  irritation  being  propagated  fi'om  the  nerve- 
centres.  Though  it  is  probable  that  these  co-ordinated,  invol- 
untary, muscular  movements  are  discharged  from  certain  por- 
tions of  the  hind-brain,  particularly  the  medulla  oblongata,  yet 
the  precise  starting-point  of  the  impulses,  especially  of  that 
which  excites  vomiting,  has  not  yet  been  exactly  determined. 

c.  Delirium. — This  is  chiefly  observed  in  the  subacute  and 
chronic  forms  of  anaemia  as  the  delirium  of  inanition  collapse. 
It  is  usually  of  a  maniacal  character.  Severe  febrile  maladies, 
after  the  actual  pyrexia  has  subsided,  often  leave  a  state  of 
extreme  anaemia  behind  them,  during  which  violent  psychical 
disturbances  are  prone  to  occur.  They  are  not  unfrequently  met 
with,  moreover,  at  the  approach  of  death  from  protracted  and 
exhausting  diseases.  Finally,  they  have  been  observed  in  per- 
sons previously  healthy  as  a  symptom  of  idiopathic  anaemia 
from  inanition.  The  fact  that  the  active  cerebral  excitement 
soon  passes  into  stupor  in  fatal  cases  of  anaemia  renders  it  prob- 
able that  it  originates  in  an  anjemic  condition  of  the  cortex  cere- 
bri, insufficient  in  degree  to  cause  immediate  loss  of  conscious- 
ness, /.  e.,  functional  paralysis  of  the  gray  matter. 

d.  Attacks  of  unconsciousness. — These  are  extremely  common 
in  an?emia  due  to  loss  of  blood ;  but  they  also  occur  in  other 
forms  of  an^emia,  as  more  or  less  important,  and  by  no  means 
unusual  episodes  in  the  course  of  the  disease.  They  undoubt- 
edly signify  that  the  functions  of  the  cerebral  cortex  are  tempo- 
rarily abolished,  owing  to  extreme  arterial  anagmia  of  that  part 
of  the  brain.  Hence,  it  is  clear  that  while  the  more  extreme 
forms  of  general  anaemia  will  often  be  suffecient,  of  themselves, 
to  annul  the  functional  activity  of  the  gray  matter,  unconscious- 
ness will  also  be  produced,  even  when  the  general  anaemia  is 
moderate  in  degree,  by  any  such  accident  as  is  calculated  to  lessen 
the  supply  of  blood  to  the  brain.  The  majority  of  these  attacks 
may  legitimately  be  included  under  the  head  of  "syncope;" 
for  their  immediate  cause  is,  as  a  rule,  a  momentary  enfeeble- 
ment  of  the  heart.  Anything  calculated  to  fatigue  the  cardiac 
muscle  or  to  paralyze  its  movements  (e.  g.,  violent  exertion, 
depressing  emotions,  etc.)  may  bring  on  an  attack.    It  is  also 
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clear  that  tlie  erect  posture  muat  favor  cerebral  ana3inia,  and 
contribute  to  bring  on  syncope  when  the  heart  is  weak ;  for 
gravity  exerts  an  influence  upon  the  distribution  of  the  blood, 
and  hinders  its  access  to  the  brain.  Hence  it  is  that  anaimic 
patients  are  very  prone  to  feel  faint  or  actually  to  faint  away 
when  they  have  been  standing  for  any  length  of  time  ;  hence,  too, 
in  the  graver  forms  of  oligiemia,  loss  of  consciousness  may  be 
induced  by  raising  the  patient  up  in  bed,  or  allowing  him  to  lie 
with  his  head  too  high.  Finally,  it  is  quite  possible  that  the 
cerebral  anajmia  and  resulting  loss  of  consciousness  may  often 
be  of  an  isclitemic  character,  due  to  over-stimulation  of  the  vaso- 
motor centre.  This  is  probably  the  mechanism  of  the  loss  of 
consciousness  in  the  eclampsia  of  anaemic  children  suffering  from 
"  hydrocephaloid  "  disease.  It  is  probable,  too,  that  a  sudden 
ischtfimia  coincides  with  the  violent  clonic  spasm  of  all  the 
voluntary  muscles  in  the  suffocative  variety  of  convulsions. 

We  shall  have  occasion  to  consider  several  other  nervous 
symptoms  of  anaemia,  specially  connected  with  particular  physi- 
ological apparatuses,  in  the  course  of  the  following  pages. 

8.  Circulatory  system. — The  circulatory  symptoms  associated 
wdtli  acute  and  chronic  oligsemia  are  specially  worthy  of  notice 
from  a  clinical  point  of  view,  for  two  distinct  reasons.  In  the 
first  place,  they  arise — together  with  the  changes  in  the  blood 
that  are  characteristic  of  anaemia,  and  to  which  they  are  them- 
selves, for  the  most  part,  due — as  the  starting-point  of  a  number 
of  other  symptoms  both  general  and  local,  and  determine  the 
general  course  of  the  disease.  Secondly,  they  furnish  the  most 
important  diagnostic  signs — apart  from  those  furnished  by  the 
patient's  outward  aspect— of  the  presence  of  anaemia.  I  shall 
begin  by  giving  a  short  account  of  the  most  prominent  func- 
tional disturbances  of  the  heart  in  anaemic  patients  ;  I  shall  then 
enter  on  a  detailed  consideration  of  those  circulatory  symptoms 
to  which  we  are  in  the  habit  of  ascribing  a  high  degree  of  impor- 
tance in  the  diagnosis  of  anaemia. 

The  action  of  the  heart  in  anaemia  differs  in  two  ways  from 
its  action  in  health.  First,  its  individual  contractions  are  more 
feeble ;  we  infer  this  from  the  weak  impulse,  the  muflied  sounds, 
the  small  and  compressible  pulse— we  call  it  "simple  or  per- 
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nianent  feebleness  of  the  heart."  Secondly,  the  organ  is  very 
easily  excited  by  all  sorts  of  internal  and  external  causes  ;  it  is 
subject  to  "irritable  weakness."  This  manifests  itself  by  the 
varying  frequency  of  the  pulse  and  the  occurrence  of  paroxys- 
mal attacks,  during  vv^hich  a  subjective  sense  of  palpitation  is 
associated  with  tumultuous  vehemence  of  the  heart's  contrac- 
tions. Both  sets  of  symptoms — those  of  "simple  or  permanent" 
and  those  of  "irritable"  weakness — admit  of  easy  explanation 
if  we  reflect,  in  the  first  place,  that  the  heart  as  a  muscular 
organ  must  take  part  in  the  functional  and  nutritive  troubles 
tliat  affect  the  entire  muscular  system  ;  secondly,  that  its  inner- 
vation, like  that  of  other  organs,  shares  in  the  "irritable  weak- 
ness" of  the  whole  nervous  apparatus.  Accordingly,  the  cardiac 
symptoms  of  anfemia  may  be  viewed  as  a  particular  case — as  a 
local  expression — of  constitutional  changes  that  have  already 
been  described,  and  need  not  therefore  take  up  much  more  of 
our  attention. 

The  habitual  feebleness  of  the  heart  in  anaemic  patients  is 
chiefly  due,  in  recent  cases,  to  the  inadequate  functional  renewal 
of  the  unresting  cardiac  muscle.  When  the  oligaemia  has 
lasted  for  any  time,  the  gradual  atrophy  and  degeneration  of  the 
muscular  tissue  tend  to  produce  the  same  result.  Nervous 
influences,  too,  may  be  at  work ;  influences  which,  in  some  ill- 
understood  way,  regulate  the  average  amount  of  excito-motor 
innervation  so  as  to  make  it  correspond  with  the  store  of  avail- 
able energy  in  each  particular  case,  and  thus  prevent  the  heart 
from  becoming  too  rapidly  exhausted.  At  any  rate,  physio- 
logical experiments  have  made  it  likely  that  the  measure  of 
cardiac  energy  expended  in  a  given  time  is  usually  propor- 
tionate to  the  requirements  and  capabilities  of  the  organism  at 
the  moment;  the  state  of  the  body  as  a  whole,  and  the  heart's 
action,  being  in  intimate  correlation,  probably  through  the  me- 
rlin r.i  of  the  cardiac  nerves. 

Among  the  effects  of  the  "simple  or  permanent"  form  of 
cardiac  weakness,  circulatory  disturbances  occupy  a  foremost 
place.  They  are  very  common  in  auremic  persons,  and  contri- 
bute, together  with  the  original  defect  in  the  quantity  and 
composition  of  the  blood,  to  produce  many  of  the  symptoms 
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oi'  the  disease.  They  consist  in  a  relative  over-distention  of 
the  pulmonary  and  systemic  veins  at  the  expense  of  the  arteries, 
wliich  gradually  become  less  and  less  adequately  filled ;  further, 
ill  a  proclivity  of  the  blood  to  gravitate  to  dependent  parts ; 
lastly,  in  a  slowing  of  the  entire  current  of  the  circulation. 
Hence,  anaemic  persons,  notwithstanding  the  diminished  volume 
of  their  blood,  often  show  signs  of  venous  stasis  in  dependent 
parts,  due  to  the  joint  influence  of  cardiac  weakness  and  grav- 
ity. These  symptoms  are  known,  from  their  mode  of  origin, 
as  hypostatic  congestion  and  oedema — "hydrops  gravitativus." 
The  tendency  to  passive  congestion  may  become  serious  in  the 
respiratory  organs,  where,  by  causing  pulmonary  oedema,  it  may 
assume  the  significance  of  a  terminal  complication.  Again,  the 
slowness  of  the  blood-stream  often  permits  spontaneous  coagu- 
lation to  occur;  this  explains  the  so-called  "  marasmic  throm- 
bosis," principall}^  observed  in  the  lower  extremities,  which 
exposes  the  organism  to  the  risk  of  subsequent  embolism. 
Accordingly,  the  habitual  feebleness  of  the  heart  in  anaemic 
persons  is  the  source  of  a  variety  of  secondarj^  disorders,  some 
of  which  present  a  high  degree  of  prognostic  importance,  since, 
by  implicating  vital  organs,  they  may  place  the  patient's  life  in 
peril. 

While  the  above  symptoms  of  cardiac  weakness,  with  its  pos- 
sible consequences  (irregular  distribution  of  the  blood,  evidence 
of  retarded  circulation)  are  permanently  displaj'^ed  by  anaemic 
patients  under  ordinary  conditions,  the  signs  of  irritable  weak- 
ness alluded  to  above  may  rather  be  said  to  occur  as  accidental 
episodes  in  the  course  of  the  disease  ;  they  may,  however,  under 
peculiar  circumstances,  assume  so  predominant  a  degree  of 
importance  as  entirely  to  modify,  for  a  time,  its  usual  charac- 
ter. The  heart  is  far  more  irritable  in  anaemic  than  in  healthy 
persons.  The  former  are  extraordinarily  liable  to  attacks  of 
palpitation  (cardio-palmus,  cardiogmus),  during  which  the  heart's 
contractions  are  abnormally  rapid  and  powerful :  they  usually 
last  for  only  a  short  time.  Instead  of  the  feeble  or  imperceptible 
impulse  to  which  we  are  accustomed,  we  feel  a  diffuse  pulsation 
all  over  the  precordial  region  ;  the  apex-beat  is  strong,  perhaps 
even  heaving ;  the  pulse  in  the  arteries  is  fuUer,  the  carotids 
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throb,  and  the  usual  paleness  of  the  skin  is  masked  by  a  vivid 
flash.  Such  attacks  occ^asionally  come  on  without  apparent  pro- 
vocation ;  in  most  instances,  however,  they  are  brought  on  by 
various  causes  which  tend  to  excite  the  heart  even  in  healtliy 
persons  (bodily  exertion,  emotional  influences,  etc.).  But  wliere- 
as  in  the  latter  the  exciting  cause  must  be  very  powerful  in 
order  to  produce  a  physiological  erethism  of  the  heart,  and  to 
modify  the  habitual  uniformity  of  its  action,  in  anrcmic  subjects 
the  smallest  exertion,  the  most  trifling  disturbance  of  the  tem- 
per, suffices  to  throw  the  heart  into  a  state  of  excitement,  and 
to  spur  the  pulse  into  a  gallop.  There  can  hardly  be  a  doubt 
that  this  cardiac  erethism  is  of  nervous  origin.  Owing  to  the 
increased  excitability  of  the  entire  nervous  system,  in  whicli  the 
excito-motor  nerves  of  the  heart  are  implicated,  a  variety  of  tri- 
fling or  barely  perceptible  influences  (not  always  those  mentioned 
above)  are  able  to  produce  a  powerful  effect  upon  the  moA'^ements 
of  the  heart.  The  difference  between  the  excitabilitj^  of  the 
heart  in  anaemic  and  in  healthy  persons  is  in  degree  only,  not 
in  kind ;  it  probably  concerns,  not  the  mutual  relations  of  the 
cardiac  muscle  and  the  cardiac  nerves,  but  the  latter  alone.  For 
it  is  only  because  the  irritable  nerves  of  an  anaemic  subject  trans- 
mit more  frequent  and  more  powerful  impulses  to  the  cardiac 
muscle,  that  the  latter  s  contractions  momentarily  become  vehe- 
ment and  tumultuous — not  at  all  because  the  cardiac  muscle  is 
itself  more  irritable.  Hence,  we  may  conclude  that  the  cardiac 
•^rethism  of  anaemia  forms  one  of  the  group  of  symptoms  pre- 
viously referred  to  as  indicating  abnormal  irritability  of  the 
motor  nervous  apparatus. 

But  the  general  irritability  is  not  confined  to  the  motor 
nerves ;  it  involves  the  sensory  system  likewise,  and  with  it  the 
heart  itself  as  a  sensitive  organ.  We  all  know  that  when  the 
heart  is  greatly  excited  in  healthy  persons,  whether  by  exertion, 
emotion,  or  otherwise,  the  objective  phenomena  of  exaggerated 
pulsation  are  associated  with  a  subjective  sense  of  palpitation, 
oppression,  and  anxiety.  Exactly  the  same  occurs  in  anjemic 
subjects,  only  with  a  far  higher  degree  of  intensity.  The 
patient  feels  as  though  his  heart  v/ere  about  to  burst  tlu-ough 
the  walls  of  the  chest ;  and  although  there  is  a  simultaneous 
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increase  in  the  objective  vehemence  of  the  heart's  action,  yet  we 
are  often  able  to  detect  a  contrast  between  the  absolute  intensity 
of  the  heart's  contractions  and  the  disproportionately  tormenting 
sensations  of  the  patient.  Hence,  we  may  fairly  conclude  that 
the  sense  of  violent  palpitation  experienced  by  anaemic  persons 
is  not  entirely  due  to  the  actual  over-action  of  the  heart  during 
the  paroxysm,  but  that  there  is  cardiac  hypersesthesia  as  well— 
a  hyper^esthesia  analogous  to  the  feeling  of  weariness  in  volun- 
tary muscles  and  to  exaggerated  common  sensations  of  other 
kinds. 

The  phenomenon  I  have  just  described,  like  the  feeling  of  palpitation  in  a 
healthy  person,  appears  really  to  be  a  subjective  symptom  of  cardiac  fatigue.  At 
any  rate,  the  subjective  consciousness  of  over-action  does  not  arise  in  health  (when 
the  blood  and  the  muscular  tissue  of  the  heart  are  both  in  a  normal  state),  except 
when  the  heart  is  actually  forced  to  do  a  disproportionate  amount  of  work  in  a 
limited  time — in  other  words,  to  overwork  itself.  When  the  heart  is  hypertrophied, 
its  action  may  continue  to  be  objectively  increased  to  an  extent  perfectly  colossal 
for  years  together,  without  the  patient  making  any  complaint  of  palpitation. 
Cases  of  insufficiency  of  the  aortic  valves  furnish  most  instructive  instances  of  this 
fact. 

The  speedy  and  invariable  occurrence  of  exhaustion  —  of 
cardiac  paresis — after  anaemic  palpitation,  scarcely  requires  to  be 
explained.  Not  only  must  the  motor  innervation  of  the  heart 
begin  to  fail  when  the  slender  store  of  energy  in  the  excito-motor 
nerves  is  rapidly  diminished  without  being  adequately  restored 
by  the  blood,  but  the  cardiac  muscle  itself  must  soon  lose  the 
power  of  contracting  as  vigorously  and  as  rapidly  as  it  did 
during  the  paroxysm.  The  commencing  failure  of  the  heart 
manifests  itself  by  symptoms  which  contrast  in  some  degree 
with  those  described  above.  The  energy  of  the  contractions 
sinks  to  a  minimum.  Their  frequency  generally  remains  abnor- 
mally great,  though  irregularity  and  intermission  may  occur. 
The  arteries  are  emptied,  while  the  veins  of  the  neck  become 
distended,  and  the  lips  and  cheeks  grow  cyanotic.  The  absolute 
precordial  dullness,  as  defined  by  percussion,  is  often  found  to 
be  moderately  increased  in  area.  This  is  due  to  transient  dilata- 
tion of  the  heart,  whose  ventricles  are  unable  to  empty  them- 
selves completely.    The  anaemic  or  accidental  murmurs,  to  be 
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describod  liereafter,  are  unusually  loud,  and  are  lieard  over  iiii 
unusually  extensive  area.  The  feeling  of  palpitation  persists 
throughout  the  whole  of  this  period,  and  severe  dyspncBa  is 
also  complained  of.  The  patient  may,  perhaps,  become  uncon- 
scious, owing  to  a  sudden  attack  of  syncope,  which  may  end 
either  in  recovery  or  in  death.  In  the  majority  of  instances, 
however,  the  cardiac  paresis  stops  short  of  actual  paralysis. 
After  tlie  symptoms  have  reached  a  certain  degree  of  intensity, 
they  usually  subside,  and  the  cii'culation  returns  to  its  habitual 
state  until  a  fresh  paroxysm  occurs.  We  thus  see  that  the  func- 
tion of  the  heart  exhibits  very  manifold  and  characteristic  forms 
of  disturbance,  more  or  less  clinically  important,  in  anaemic 
patients ;  and,  though  we  are  at  present  unable  to  furnish  an 
exhaust  ve  analysis  of  all  the  factors  concerned  in  their  produc- 
tion, an  attempt  has  been  made  to  show  that  the  pathological 
phenomena  admit  of  being  subordinated  to  the  general  principles 
of  physiology. 

Two  symptoms  often  met  with  in  ansemic  patients  are  worthy 
of  special  notice  on  account  of  their  importance  in  relation  to 
diagnosis.  They  are  supposed,  not  altogether  unjustl}',  to 
furnish  valuable  evidence  of  the  presence  of  ansemia.  I  refer  to 
the  so-called  "anaemic  murmurs"  audible  over  the  region  of 
the  heart,  and  the  "bruit  de  diable"  heard  in  the  veins  of  the 
neck. 

The  murmurs  so  frequently  observed  on  auscultation  of  the 
heart  in  anaemic  subjects,  and  termed  "inorganic,"  "acci- 
dental," or  "anaemic"  murmurs,  to  distinguish  them  from 
those  due  to  actual  insufficiency  of  the  valves  ("  organic  "  mur- 
murs), do  not  differ  in  quality,  or  differ  but  slightly,  from  endo- 
cardial murmurs  of  the  latter  kind  ;  for,  although  it  is  true  that 
anremic  murmurs  hardly  ever  display  the  rougher  quality 
("snoring"  and  "whistling")  occasionally  met  with  in  those 
due  to  valvular  disease,  being  usually  soft  and  blowing,  still,  the 
latter  qualities  are  by  no  means  confined  to  the  anaemic  variety 
of  murmur,  but  are  very  common  in  organic  murmurs  likewise. 
Further,  it  would  be  a  mistake  to  suppose  that  accidental  mur- 
murs are  necessarily  gentle;  under  certain  conditions— 
when  the  heart's  action  is  much  excited— they  may  for  a  time  be 
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very  loud,  and  audible  over  a  large  area.  On  the  other  hand, 
the  great  variations  in  their  degree  of  loudness  are  undoubtedly 
characteristic.  Tliey  are  frequently  heard  only  after  the  patient 
has  been  exerting  himself,  or  when  his  heart  is  excited  from 
some  other  cause,  becoming  once  more  inaudible  during  repose ; 
but  even  this  character  is  not  decisive  ;  it  is  frequently  exhibited 
by  murmurs  which  imdoubtedly  originate  in  defects  of  the 
valvular  apparatus ;  and,  on  the  other  hand,  many  antemic 
murmurs  continue  to  be  audible  even  when  the  patient  is  at  rest. 
A  leading  peculiarity  of  accidental  murmurs  is  that  they  are 
always  systolic  in  rhythm  ;  further,  that,  as  regards  their  point 
of  maximum  intensity,  they  correspond  precisely  to  those  mur- 
murs which  are  due  to  insufficiency  of  the  auriculo- ventricular 
valves.  Here  we  come  across  a  difference  between  those  acci- 
dental murmurs  which  are  paroxysmal — ^only  heard  during  car- 
diac erethism — and  those  which  continue  to  be  audible  when  the 
heart  is  tranquil.  The  latter  are  usually  most  distinct  at  the 
heart's  apex,  less  commonly  over  the  pulmonary  orifice  (second 
intercostal  space  on  the  left  side) ;  they  are  scarcely  ever  heard 
at  the  points  where  aortic  and  tricuspid  murmurs  are  loudest. 
Hence,  we  may  conclude  that  they  are  generated  in  the  mitral 
oritice,  and  this  conclusion  may  legitimately  be  extended  to  the 
cases  in  which  the  murmur  is  more  distinct  over  the  pulmonary 
artery  than  at  the  actual  apex,  since,  as  Naun^ai '  has  shown,  a 
slight  increase  in  the  length  of  the  left  auricle  occasionally  facili- 
tates the  propagation  of  sounds  generated  in  the  mitral  orifice  in 
that  direction.  On  the  other  hand,  when  the  accidental  mur- 
murs are  only  audible  during  cardiac  excitement,  tlie^^  do  not 
admit  of  being  so  precisely  localized.  They  usually  appear  to 
be  equally  loud  over  the  sternum  and  at  the  apex — a  fact  con- 
sistent with  the  view  that  they  are  generated  simultaneously  in 
both  auriculo- ventricular  orifices  (cf.  infra).  Finally,  there  is 
one  other  point  to  be  mentioned  concerning  anaemic  murmurs  of 
either  kind  ;  they  are  never  associated,  like  the  murmurs  due  to 
valvular  disease,  with  the  physical  signs  of  compensatory  Ijyper- 
trophy  of  particular  regions  of  the  heart.    This  is  the  chief 


'  Berlin,  klin.  Wochenschrift.  1868.  No.  17. 
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cliaracter  on  wliicli  we  rely  in  deciding  whetlier  a  given  systolic; 
muiniur  be  of  accidental  origin  or  a  sign  of  valvular  mischief. 

The  following  is  probably  the  way  in  which  cardiac  murmurs 
originate  in  anjemic  persons.  Owing  to  the  altered  state  of  the 
l)lood,  the  muscular  tissue  of  the  heart  is  easily  fatigued ;  and 
rliis  liability  to  premature  fatigue  extends  to  the  papillary  mus- 
cles connected  with  the  auriculo-ventricular  valves.  After  any 
undue  exertion  on  the  part  of  the  cardiac  muscle,  a  temporary 
paresis  of  the  musculi  papillares  ensues.  In  consequence  of 
this  the  valve-flaps  intrude  into  the  auricles  with  every  ventri- 
cular contraction  ;  /.  e.,  a  transient  functional  insufficiency  of 
the  tricuspid  and  mitral  valves  is  established,  and  gives  rise  to  a 
systolic  murmur  in  the  corresponding  orifices.  These  murmurs 
only  continue  audible  so  long  as  the  state  of  cardiac  weakness 
lasts.  As  the  organ  regains  its  normal  energy  they  grow  fainter 
and  disappear.  In  marked  contrast  to  these  intermittent  mur- 
murs, which  are  immediately  connected  with  the  paroxysms  of 
cardiac  excitement,  the  constant  murmurs,  usually  limited  to 
the  apex,  must  be  viewed  as  evidence  of  a  persistent  func- 
tional insufficiency  of  the  mitral  valves.  They  are  probably  due 
to  permanent  changes  in  the  musculi  papillares  of  the  left 
ventricle,  such  as  atrophy  and  partial  fatty  degeneration,  to 
which  this  portion  of  the  cardiac  muscle  is  pre-eminently  liable, 
and  which  are  not  unfrequently  found  to  exist  on  post-mortem 
examination  (Friedreich*).  We  may  reasonably  ask  why  the 
prolonged  functional  insufficiency  of  the  mitral  valve,  such  as 
appears  actually  to  result  from  paresis  of  the  musculi  papil- 
lares in  patients  suffering  from  antemia  and  marasmus,  should 
not  be  followed  by  hypertrophy  of  the  right  heart,  like  that 
which  follows  the  ordinary  valvular  insufficiency  due  to  endo- 
carditis. The  answer  to  this  inquiry  is  furnished  by  a  consider- 
ation of  various  circumstances  that  are  diametrically  opposed  to 
the  development  of  the  consecutive  hypertrophy.  First,  the 
volume  of  the  blood  is  diminished,  so  that  the  pulmonary  circu- 
lation is  never  greatly  overloaded.    Next,  the  degree  of  valvular 


'  Handbuch  der  spec.  Path,  und  Therapie,  herausg.  von  R.  Virchow.  Bd.  III.  3 
(II.  Aufl.  1867).  S.  86. 
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insufficiency  is  slight,  for  the  valve-fiai^s  are  not  shortened ; 
their  free  edges  are  merely  folded  over  into  the  cavity  of  the 
auricle.  Lastly,  the  existing  hypalbuminosis  and  oligocythaBmia 
are  obviously  unfavorable  to  any  secondary  hypertrophy  of  the 
heart  for  the  same  reasons  which  make  them  give  rise  to  atrophy 
and  degeneration  of  its  muscular  tissue. 

The  above  explanation  of  the  way  in  which  anaemic  murmurs  originate  seems  to 
agree  better  than  any  other  with  clinical  facts.  The  notion  that  the  murmurs  are  a 
direct  result  of  the  watery  condition  of  the  blood  has  long  since  been  abandoned ; 
and  there  seems  to  be  just  as  little  ground  for  ascribing  them — as  is  often  done — to 
irregular  vibration  of  the  auriculo- ventricular  valves.  The  latter  view  is  unsup- 
ported by  any  positive  evidence,  while  the  fact  that  accidental  murmurs  closely 
resemble  some  of  those  caused  by  undoubted  valvular  mischief  tells  decidedly 
against  it.  Hence,  we  are  driven  to  adopt,  for  the  explanation  of  anaemic  mur- 
murs, the  very  same  "hydraulic"  theory  which  is  now  generally  received  as 
explanatory  of  the  murmurs  due  to  organic  valvular  mischief. 

There  is  another  reason  (besides  those  alluded  to  above)  for  believing  that  in 
acute  fatigue  of  the  heart  tricuspid  insufficiency  is  often  associated  with  functional 
incompetence  of  the  mitral  valve.  It  is  this.  At  the  height  of  a  paroxysm  of 
palpitation,  the  jugular  veins  may  occasionally  be  seen  to  pulsate.  The  pulsation 
may  be  limited  to  the  bulbar  enlargement  at  their  lower  end,  or  it  may  be  general. 
As  the  pulsation  disappears  after  the  attack,  it  may  fairly  be  ascribed  to  a  transient 
functional  disorder  of  the  musculi  pajnllai'es  in  the  right  heart,  due  to  fatigue,  and 
causing  temporary  insufficiency  of  the  tricusjoid  valve  with  regurgitation  of  blood 
from  the  right  ventricle  into  the  systemic  veins. 

Let  us  now  consider  the  "bruit  de  diable"  {Nomiengerduscli). 
This  murmur,  whose  mode  of  origin  has  been  the  subject  of  end- 
less discussion,  is  often,  but  by  no  means  always,  observed  in 
ansemio  patients.  It  was  originally  called  by  Laennec  "chant 
des  arteres"  ;  he  believed  it  to  occur  in  the  carotids.  Tlie  term 
"bruit  de  diable"  we  owe  to  Bouillaud  ;  the  German  name. 
"Nonnengefausch,"  to  Skoda.  The}^  are  both  derived  from  a 
well-known  toy — the  humming-top — known  among  the  French 
as  "diable,"  among  the  Austrians  as  "Nonne."  The  murmur 
in  question  is  a  continuous  humming  or  rushing  sound,  periodi- 
cally intensified  by  deep  inspiration  ;  it  is  heard  over  the  internal 
jugular  veins  ;  it  is  usually  louder  on  the  right  than  on  the  left 
side,  loudest  over  the  jugular  bulb  and  just  above  it.  The  mur- 
mur is  momentarily  arrested  by  forced  expiration,  coughing. 
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straining,  etc.,  but  it  always  returns  during  tlie  ensuing  inspira- 
tion. It  is  better  heard  in  the  standing  or  sitting  than  in  the 
recumbent  posture.  When  very  intense,  it  may  be  felt  as  a 
thrill  by  the  lingers  gently  applied  over  the  jugular  bulb.  The 
received  theory  concerning  its  mode  of  origin  is  that  of  Hamer- 
nyk.  He  believes  it  to  be  produced  by  a  whirling  movement  of 
the  blood  in  the  jugular  bulb,  at  the  lower  end  of  the  internal 
jugular  veins.  For,  as  this  portion  of  the  vessel,  situated  just 
behind  the  sterno- clavicular  joint,  is  firmly  fixed  on  all  sides,  its 
walls  are  unable  to  collapse — like  the  walls  of  other  veins — when 
the  quantity  of  blood  in  its  interior  is  diminished.  Hence  it 
forms  a  chamber,  whose  dimensions  are  constant,  and  largely 
exceed  those  of  the  vein  immediately  above  it  whenever  the 
latter  happens  to  be  imperfectly  distended,  owing  to  a  general 
or  local  deficiency  of  blood.  Now,  a  stream  of  liquid  flowing 
with  sufficient  velocity  through  a  closed  tube  always  forms  a 
whirlpool  when  it  passes  abruptly  from  a  narrower  to  a  wider 
segment  of  the  tube  (Th.  Weber) ;  and  its  whirling  movement, 
when  sufficiently  intense,  is  audible  as  a  hydraulic  murmur.  In 
general  ansemia,  for  the  reasons  already  assigned,  all  the  condi- 
tions required  for  the  production  of  a  constant  hum  are  united 
at  this  particular  point  of  the  circulatory  apparatus.  The  suc- 
tion power  of  the  lungs,  moreover,  is  an  r.uxiliary  agent ;  by 
generating  a  partial  vacuum  in  the  interior  of  the  thorax  it 
accelerates  the  downward  rush  of  blood  in  the  lower  part  of  the 
jugular  veins,  and  draws  the  blood  with  great  force  into  the 
vains  of  the  chest.  As  the  intrathoracic  pressure  sinks  during 
inspiration,  the  venous  hum  grows  more  intense ;  it  becomes 
feebler  during  ordinary  expiration ;  while,  in  forced  expiration 
A  0',  during  straining  efforts),  the  increase  of  pressure  in  the 
iihest  prevents  the  blood  from  passing  from  the  jugular  into  the 
ntrathoracic  veins,  and  the  hum  becomes  inaudible.  Finally, 
!!;he  increased  distinctness  of  the  murmur  when  the  patient  is  in 
I  ;he  standing  or  sitting  posture  is  easily  accounted  for  by  the 
[influence  of  gravity  in  promoting  the  flow  of  blood  into  the 
ihest.  Thus  we  see  that,  although  there  really  is  a  causal  con- 
lection  between  the  venous  murmur  and  an  ana3mic  state  of 
^he  blood,  the  connection  is  too  indirect  to  allow  of  our  regard- 
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ing  the  murmur  as  pathognomonic  of  the  disease.  Still,  when 
present,  it  proves  that  the  veins  of  the  neck  are  relatively  empty, 
and  that  no  obstacle  exists  to  the  entrance  of  venous  blood  into 
the  chest — conditions  most  likely  to  be  realized  in  severe  anaemia 
unattended  by  disease  of  the  respiratory  or  circulatory  organs. 
Lastly,  the  student  may  be  reminded  that  he  ought  not  to  press 
too  firmly  with  his  stethoscope  when  examining  the  veins  of 
the  neck ;  firm  pressure  will  generate  an  artificial  murmur  in 
healthy  subjects  by  narrowing  the  calibre  of  the  vein.  Another 
source  of  fallacy  consists  in  forced  rotation  of  the  head  to  the 
opposite  side ;  the  Jugular  vein  is  then  compressed,  about  its 
middle,  by  the  tense  cervical  fascia  and  the  belly  of  the  omo- 
hyoid. Hence,  a  real  murmur  can  only  be  affirmed  to  exist 
when  it  is  heard  at  the  point  already  indicated  in  a  j^atient 
who  holds  his  head  straight,  and  with  the  stethoscope  lightly 
applied.  The  phenomenon  itself  is  not  of  sufficient  clinical 
importance  to  justify  discussion  of  the  various  other  theories 
devised  to  account  for  it.  The  reader  who  desires  further  infor- 
mation will  find  it  in  works  devoted  to  physical  diagnosis.  i 
4.  Organs  of  respiration.  —  Dyspnoea  is  one  of  the  mosi 
important  symptoms  of  oligsemia.  The  more  extreme  varietiei 
of  acute  anaemia  are  always  attended  by  breatlilessness  more  oa 
less  considerable  in  degree,  which  manifests  itself  objectively  bw 
increased  depth  and  frequency  of  the  respiratory  movementsi 
subjectively  by  a  peculiar  craving  for  more  air.  We  cannot  bl| 
far  wrong  in  attributing  the  urgent  dyspnoea  which  invariably 
attends  severe  bleeding — and  which,  as  has  already  been  pointed 
out,  may  even  culminate  in  an  outbreak  of  general  convulsions 
—to  the  sudden  arrest  of  the  supply  of  oxygen  to  the  respiratory 
centres,  the  immediate  stimulus  being  furnished  either  by  the 
want  of  oxygen,  or,  more  probably,  by  the  accumulation  of  poi- 
sonous intermediate  products  of  tissue  metamorphosis  in  the 
blood.  In  the  subacute  and  chronic  forms  of  an?emia,  on  the 
other  hand,  the  dyspnoea  takes  the  form  of  a  habitual,  though 
moderate  increase  in  the  number  of  respirations  per  minute, 
without  any  increase  in  the  depth  of  each  individual  respiratory 
act.  The  patient  is  unconscious  of  its  existence,  save  when  he 
undertakes  any  violent  exertion  or  suffers  from  emotional  excite: 
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ment.  Under  these  circumstances,  the  dyspnoea  may  suddenly 
become  exaggerated  into  a  i'eeling  of  positive  anguish,  with 
tumultuous,  panting  respiration.  The  constant  though  incon- 
siderable quickening  of  the  respiratory  movements  in  anjemic 
persons  is  due  to  a  complex  variety  of  causes.  It  does  not  at 
present  admit  of  being  perfectly  explained.  It  is  probably  due, 
in  the  first  place,  to  an  increased  excitability  of  the  respiratory 
centres,  which  take  part  in  the  irritable  weakness  common  to 
the  whole  of  the  nervous  system  ;  secondly,  to  the  imperfect 
decarbonization  of  blood  in  the  lungs,  owing  to  lack  of  oxygen, 
the  pulmonary  fibres  of  the  vagi  being  stimulated  and  quicken- 
ing the  respiratory  movements.  For  since  the  exhalation  of 
carbonic  acid  is  intimately  connected  with  the  absorption  of 
oxygen  by  the  blood  (Ludwig  and  others),  and  since  carbonic 
acid  is  known  to  stimulate  the  pulmonary  terminations  of  the 
vagi  (L.  Traube),  we  ma}'-  infer,  first,  that  oligocythjemic  blood 
is  not  only  poorer  in  oxygen,  but  contains  more  carbonic  acid 
than  normal  blood  (Thiry) ;  secondly,  that  it  increases  the  fre- 
quency of  the  respiratory  movements  through  the  accelerating 
fibres  of  the  respiratory  nerves.  Further,  violent  dyspnoea,  both 
objective  and  subjective,  must  inevitably  set  in  whenever  the 
proportion  of  carbonic  acid  in  the  blood  is  rapidly  augmented ; 
for  we  know  that  any  considerable  excess  of  carbonic  acid  in  the 
blood  is  equivalent  to  acute  privation  of  oxygen  in  stimulating 
the  respiratory  centre  and  giving  rise  to  intense  breathlessness 
L^L.  Traube,  Dohmen,  Pflueger,  Nasse,  and  others).  But  an  ex- 
^cess  of  carbonic  acid  is  retained  in  the  blood  whenever  the  pul- 
fnonary  circulation  stagnates,  and  the  distribution  of  the  blood 
oecomes  irregular,  owing  to  momentary  fatigue  of  the  heart. 
This  is  why  anaemic  persons  speedily  become  breathless  during 
::heir  painful  attacks  of  palpitation,  and  why  the  dyspnoea  usu- 
illy  lasts  for  some  time  after  the  attack  is  over.  Its  severity 
loes  not  abate  until  the  exhalation  of  the  retained  carbonic  acid 
tias  been  completed  by  a  suitable  re-establishment  of  the  pulmo- 
lary  circulation.  The  breathing  then  returns  gradually  to  its 
labitual  type— moderate  acceleration  of  rhythm,  with  shallow- 
•less  of  the  respiratory  movements.  Lastly,  it  is  plain  that  the 
^exceptionally  severe  dyspnoea  brought  on  by  violent  exertion  is 
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due  not  merely  to  the  fatigue  of  the  heart  and  consequent  reten- 
tion of  carbonic  acid  in  the  blood,  but,  in  at  least  an  equal 
measure,  to  the  increased  formation  of  carbonic  acid  which 
results  from  muscular  contraction. 

5.  llemaining  organs  of  the  body. — The  functional  disturb- 
ances manifested  by  the  other  organs  of  the  body  in  anjemia 
may  be  dismissed  in  a  few  words,  for  they  originate,  for  the 
most  part,  in  conditions  that  have  already  been  discussed.  My 
remarks  will  therefore  be  confined  to  those  points  which  have  an 
immediate  bearing  on  the  matter  in  hand,  and  which  have  not 
been  elucidated,  or  have  been  insufficiently  elucidated,  on  former 
occasions. 

Anaemic  patients  often  suffer  from  functional  disorders  of  the 
digestive  apparatus,  which  generally  belong  (when  really  conse- 
quences and  not  causes  of  the  anjemia)  to  the  "atonic"  variety 
of  dyspepsia,  whose  mode  of  origin  and  essential  character,  as 
well  as  its  relation  to  oligsemia,  have  already  been  analyzed  (pp. 
334  and  374). 

A  peculiar,  also  functional  disturbance  of  the  digestive  sj^s- 
tem  is  the  anorexia  which  is  almost  always  present  in  the  more 
severe  forms  of  acute  anaemia.  Its  mode  of  origin  is  still 
obscure.  On  the  other  hand,  the  paroxysmal  craving  for  food 
by  which  many  anaemic  patients,  especially  those  recovering 
from  acute  disease,  are  tormented,  and  the  feeling  of  satiet}'-  that 
treads  closely  upon  its  heels,  may  both  be  traced  to  the  ii-ri table 
weakness  of  the  nervous  system,  and  belong  to  the  categoiy  of 
morbidly  exaggerated  common  sensations.  Finally,  the  thirst 
which  comes  on  after  great  loss  of  blood  is  due  to  the  absorption 
of  large  quantities  of  liquid  from  the  tissues  into  the  vascular 
system.  It  results  immediately  from  the  dryness  of  the  tissues, 
and  also  occurs  from  similar  causes  in  febrile  anaemia.  The 
mucous  lining  of  the  mouth  and  fauces  shares  in  the  general 
dryness  of  the  tissues ;  hence,  the  afferent  nerves  are  subjected 
to  that  specific  form  of  irritation  which  gives  rise  to  the  feeling 
of  thirst  under  normal  conditions. 

The  integument  presents  highly  important  and  characteristic 
changes,  both  in  its  vascularity  and  in  its  nutrition.  Concerning 
its  functional  state,  not  much  of  a  positive  kind  can  be  affirmed. 
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One  is  certainly  tempted  to  ascribe  tlie  defective  secretion  of 
sebaceous  matter,  and  the  diminished  perspiration  occasionally 
obsei-ved  in  an?emic  persons,  to  the  changes  that  have  taken  place 
in  the  nutrition  of  the  skin— changes  in  which  the  cutaneous 
glands  not  unfrequently  take  part  by  undergoing  atrophy  and 
degeneration.    And,  so  far  as  the  sebaceous  secretion  is  con- 
cerned, this  view  would  not  be  inappropriate ;  for  it  does,  for 
the  most  part,  diminish  as  the  marasmus  increases.     On  the 
other  hand,  the  behavior  of  the  sudoral  secretion  in  anemic 
persons  is  very  capricious.    For  instance,  it  would  not  be  diffi- 
cult to  show  that  the  activity  of  the  sudoriparous  glands  is 
occasionally— even  when  the  anaemia  is  extreme  and  the  maras- 
mus most  advanced— not  only  not  lessened,  but  actually  and 
enormously  increased.     I  need  only  mention  the  colliquative 
sweating  of  phthisis,  the  profuse  sweating  that  occurs  in  the 
collapse  of  acute  ansemia,  the  hyperidrosis  of  the  dying.  The 
two  last-named  examples  prove  that  the  quantity  of  blood  in  the 
skin  has  no  more  to  do  with  the  amount  of  perspiration  than 
extreme  general  anaemia  or  the  most  advanced  marasmus.  The 
hyperidrosis  observed  during  collapse  or  just  before  death  coin- 
cides with  a  pale,  cold,  bloodless  skin ;  on  the  other  hand,  even 
active  hypersemia  of  the  skin  is  not  necessarily  attended  by 
sweating.    No  causal  connection  can,  therefore,  be  established 
between  the  quantitative  modification  of  the  perspii'atory  func- 
tion in  anaemia,  and  the  altered  distribution  of  the  blood,  or 
variations  of  blood-pressure,  of  vascular  tonus,  etc.    It  is  more 
correct  to  ascribe  all  changes  in  this  secretion  to  the  paramount 
influence  of  the  nervous  system  ;  when  anaemic  persons  perspire 
copiously,  the  phenomenon  must  be  viewed  as  accidental,  rather 
than  as  being  of  the  essence  of  the  anaemia.   Accordingly,  it 
does  not,  strictly  speaking,  fall  within  the  limits  of  our  subject. 
Still,  there  is  one  sense  in  which  hyperidrosis  may  possibly  be 
regarded  as  an  effect  of  anaemia.    The  latter  condition  may  give 
rise  to  disturbances  of  innervation  of  a  kind  invariably  productive 
— whatever  may  have  been  their  origin — of  increased  sudoral 
secretion.    Concerning  the  nature  of  these  disturbances  we  may, 
indeed,  be  allowed  to  speculate ;  but  of  positive  information  we 
have  none  to  give. 
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Section  of  the  cervical  sympathetic  is  known  to  be  followed  by  unilateral 
sweating  of  the  face  and  upper  part  of  the  body.  Section  of  the  medulla  ohlongaUi 
in  the  horse  (life  being  kept  up  by  artificial  respiration)  gives  rise  to  profuse 
sweating  all  over  the  body.  These  facts  make  it  probable  that  the  sudoral  secretion 
is  regulated  by  the  brain,  or,  in  other  words,  that  the  nerve-centres  exert  an  inhibi- 
tory influence  on  the  sudoriparous  glands,  the  withdrawal  of  which  influence  is 
followed  by  hyperidrosis.  The  unilateral  sweating  after  division  of  the  sympathe- 
tic is  commonly  regarded  as  a  vaso-motor  phenomenon,  and  connected  with  the 
vascular  relaxation  which  is  the  characteristic  effect  of  that  lesion.  This  view 
would  seem  reasonable  enough,  were  it  not  that  hyperidrosis,  as  I  have  already 
pointed  out,  may  also  occur  under  an  exactly  opposite  set  of  conditions,  viz.,  when 
the  skin  is  remarkably  bloodless.  Hence,  it  is  cei*tainly  more  logical  to  view  the 
cutaneous  hyperaemia  and  the  hyperidrosis  as  co-ordinate  effects,  instead  of  assuming 
the  former  to  be  the  cause  of  the  latter.  But  if  we  give  up  the  notion  that  the 
sweating  results  from  division  of  vaso-motor  fibres  running  from  the  brain  to  the 
integument,  we  must  ascribe  it  to  division  of  inhibitory  fibres.  This  hypothesis  at 
once  explains  why  commencing  cerebral  paralysis  (during  a  state  of  collapse,  before 
death,  before  a  fainting-fit)  should  be  so  often  associated  with  profuse  sweating, 
notwithstanding  the  bloodless  condition  of  the  skin. 

The  urinary  secretion  does  not  obey  tlie  same  laws  as  the 
perspiration,  its  quantity  being  more  immediately  dependent 
on  mechanical  conditions,  and  more  liable,  therefore,  to  be  influ- 
enced by  changes  in  the  pressure  and  the  composition  of  the 
blood.  The  greater  the  volume  of  the  blood,  the  more  dilute  it 
is,  the  more  vigorous  the  heart's  action,  the  more  rapidly  will  a 
watery  secretion  filter  through  the  Malpighian  tufts  into  the 
efferent  canals  of  the  kidney.  This  explains  why  the  secretion 
of  urine,  just  after  severe  hemorrhage,  is  almost  always  very 
scanty,  speedily  returning  to  its  normal  amount  as  the  total 
volume  of  the  blood  is  restored  by  absorption  of  water,  and  the 
heart  regains  its  power.  As  the  subacute  and  chronic  forms  of 
anaemia  are  usually  associated  with  hypalbuminosis,  and  the 
latter  facilitates  the  process  of  filtration  through  the  kidneys, 
the  flow  of  urine  is  not  generally  much  reduced,  save  when  there 
happens  to  be  profuse  sweating,  or  when  (as  in  fever)  the  insen- 
sible exhalation  from  the  lungs  and  skin  is  much  increased.  The 
facts  concerning  the  quantitative  alterations  in  the  amount  of 
urea  and  urinary  pigment  excreted  by  anaemic  persons  have 
alread}^  been  stated  in  the  section  on  General  Symptomatology. 
I  need  only  add  that  although  the  elimination  of  uric  acid  in 
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anfemic  subjects  does  not  stand  in  any  constant  relation  to  the 
state  ol"  the  blood,  it  nevertheless  appears,  like  that  of  urea,  to 
fall  below  the  normal  standard. 

The  state  of  the  sexual  functions  still  remains  to  be  con- 
sidered. First,  as  regards  the  male.  Whereas,  in  many  cases 
of  anaemia,  the  sexual  function  is  simply  torpid  (lessened  or 
extinct),  in  others — in  the  majority — it  presents  the  characters 
of  irritable  weakness  (the  sexual  appetite  is  easily  awakened, 
seminal  emissions  are  frequent,  erection  is  frequent  though 
incomplete,  premature  ejaculation  occurs  during  coitus,  etc.). 
There  cannot  be  a  doubt  that  these  phenomena  are  simply  local- 
ized manifestations  of  the  general  change  affecting  the  nervous 
system  in  anfemia,  and  that  they  are  closely  analogous  to  the 
corresponding  symptoms  exhibited,  e.  g.,  by  the  heart.  It  may 
be  affirmed,  broadly,  that  the  irritable  weakness  of  the  male 
generative  organs,  like  that  of  the  heart,  is  chiefly  associated 
with  the  milder  forms  of  anaemia ;  while  the  more  extreme  forms 
of  anaemia  and  marasmus  are  more  usually  attended  by  complete 
extinction  of  the  generative  function,  analogous  to  the  "perma- 
nent feebleness  "  of  the  heart.  I  do  not  mean  to  deny  the  excep- 
tions to  this  rule,  for  it  is  undoubtedly  true  that  every  particu- 
lar province  of  the  nervous  system  possesses  a  certain  measure 
of  individual  autonomy  which  is  especially  prone  to  assert  itself 
under  pathological  conditions.  Lastly,  I  may  as  well  state  that 
the  term  "irritable  weakness,"  which  I  have  repeatedly  em- 
ployed in  a  general  sense  to  denote  a  definite  morbid  condition 
of  the  nervous  system  as  a  whole,  is  commonly  used  in  a  more 
special  sense  to  express  the  corresponding  disorder  of  the  male 
generative  functions.  It  is  in  this  latter  sense  that  the  term  is 
generally  understood,  when  not  guarded  by  some  explanatory 
prefix. 

In  anaemic  females  the  generative  function  does  not  present 
any  constant  alteration.  It  sometimes  plays  an  important  part 
in  aggravating  the  anaemia  (p.  324).  The  very  variable  behavior 
of  the  menstrual  discharge  is  of  great  interest  from  this  point  of 
view ;  in  many  cases  of  anaemia  it  grows  scanty,  or  ceases  to 
flow  altogether ;  in  others  again  it  continues  unimpaired,  and 
helps  to  exhaust  the  patient's  strength.     Now,  although  it  is 
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not  surprising  tliat  the  menstrual  function  should  be  inter- 
fered with,  or  even  suppressed  in  general  anjemia  and  ad- 
vanced marasmus,  the  opposite  phenomenon  cannot  but  excite 
our  wonder  and  elude  our  attempts  at  explanation.     Still,  if 
we  bear  in  mind  that  the  menstrual  liypera^mia  of  the  gen- 
erative organs,  looked  at  from  the  physiological  point  of  view, 
is  not  so  much  the  cause  as  the  consequence  of  the  periodic 
maturation  of  ova,  the  continued  occurrence  of  the  menstrual 
How  in  many  cases  of  general  anaemia  will  only  indicate  that 
the  process  of  ovulation  persists  in  its  normal  course,  and  con- 
tinues to  provoke  that  veliement  afflux  of  blood  to  the  genital 
organs  which  culminates  in  the  monthly  discharge.  Inasmuch, 
moreover,  as  the  periodic  maturation  of  "ova  is  a  result  rather 
of  an  inherent  stimulus  than  of  any  impulse  communicated  to 
the  ovary  from  without,  we  can  see  why  the  process  in  ques- 
tion should  go  on  for  a  considerable  time,  even  when  the  organ- 
ism, as  a  whole,  is  badly  nourished,  before  it  succumbs  to 
adverse  circumstances.    We  can  also  understand,  further,  that 
the  menstrual  flow  may  continue  abundant,  or  even  excessive, 
notwithstanding  the  presence  of  anaemia,  so  long  as  the  hyj)er- 
aemiating  stimulus  propagated  from  the  ripening  ovule  to  the 
entire  genital  apparatus  is  strong  enough  to  attract  a  consider- 
able portion  of  the  whole  blood  to  the  sexual  organs,  and,  in- 
directly, to  cause  rupture  of  the  distended  blood-vessels  of  the 
uterine  mucous  membrane.     Lastly,  we  are  enabled  to  see 
why  so  many  anaemic  women  continue  not  only  to  menstruate 
profusely  and  regularly,  but  to  conceive  and  to  bear  children. 
For  these  ulterior  developments  of  the  sexual  function  require 
nothing  more  than  the  intervention  of  the  male  element  in  due 
time  and  place.    I  have  already  alluded  to  the  fact  tha^t  an<ie- 
mic  girls  and  women  are  very  prone  to  suffer  from  leucorrhoea 
(p.  354),  and  that  this  affection  should  be  viewed  as  a  true 
symptom  of  anaemia,  since  it  may  be  cured  by  constitutional 
measures  directed  against  the  anaemic  state  without  special  local 
treatment.    We  are  not  at  present  in  a  position  to  account  for 
the  causal  relation  between  the  two  sets  of  phenomena.  More- 
over, the  chronic  catarrh  of  the  genital  mucous  membrane  on 
which  the  leucorrhoea  depends  may  be  quite  as  legitimately 
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included  among  the  complications  and  sequelae  as  among  the 
sexual  symptoms  of  ana}mia. 

Complications  and  Sequela. 

As  most  forms  of  well-marked  anemia  are  symptomatic  and 
proceed  from  other  pre-existing  maladies,  it  is  clear  that  the 
symptoms  of  the  consecutive  anaemia  will  often  combine  with 
those  of  the  primary  disease  to  form  a  complex  wliole.  I  need 
not  here  recapitulate  the  manifold  variety  of  such  complications, 
or  consider  all  the  possible  modifications  that  may  be  introduced 
into  the  proper  symptoms  of  anaemia  by  those  of  the  primary 
affection.  These  are  not,  strictly  speaking,  complications  of 
anemia;  on  the  contrary,  the  anaemia  may  be  said  to  be  a 
sequela,  or  a  complication  of  the  morbid  process  to  which  it 
owes  its  origin,  and  with  whose  continuance  its  own  is  often 
most  intimately  bound  up. 

On  the  other  hand,  we  have  a  perfect  right  to  speak  of  gen- 
uine complications  of  anaemia  whenever  an  anaemic  patient  is 
attacked  by  any  sort  of  new  disease,  independent  of,  though 
coinciding  with  the  anaemia.  This  conjunction  is  at  least  as 
common  as  the  opposite  one  of  which  I  have  spoken  above. 
Anaemic  persons  are,  iipon  the  whole,  more  liable  to  disease  than 
those  who  are  in  health.  They  are,  roughly  speaking,  more 
prone  to  suffer  from  other  maladies,  whether  constitutional  or 
local ;  nay,  the  susceptibility  to  certain  morbid  processes  is  so 
greatly  increased  by  the  presence  of  anaemia  that  they  may 
fairly  be  brought  into  genetic  connection  with  it.  When  we  find 
it  stated,  on  the  one  hand,  that  an  exactly  opposite  relation  holds 
good  for  many  diseases — more  especially  certain  acute  febrile 
processes  which  are  said  to  attack  healthy  persons  more  often 
than  those  who  are  anaemic  (e.  (7.,  enteric  fever,  acute  rheuma- 
tism, pleurisy),  we  must  recollect  that  health^''  people  are  much 
more  exposed  to  particular  injurious  influences,  owing  to  their 
occupation,  their  more  irregular  life,  etc.,  than  anaemic  invalids  ; 
further,  that  the  latter  are  quite  as  liable,  sometimes  more  liable 
to  be  attacked  than  the  former,  when  placed  under  similar 
conditions.     Statistical  records  of  the  frequency  of  particular 
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diseases  used  formerly  to  be  quoted  as  evidence  of  the  compara- 
tive immunity  of  anaemic  persons  from,  e.  g.,  lobar  pneumonia ; 
more  recently,  however,  they  have  pointed  to  an  entirely  opposite 
conclusion,  so  that  the  doctrine  of  the  relative  insusceptibility 
of  the  aufemic  to  acute  disease  has  been  falling  more  and  more 
into  discredit/ 

The  increased  susceptibility  of  anaemic  persons  to  disease 
appears  to  be  intimately  associated  with  their  defective  nutri- 
tion ;  the  tissues  are  less  able  to  resist  injurious  influences,  the 
organism  to  regain  its  equilibrium  after  momentary  disturbance. 
Not  only,  therefore,  are  the  tissues  of  the  anaemic  more  liable  to 
disease,  but  they  show  less  disposition  to  spontaneous  repair. 
Indeed,  the  affected  part  usually  exhibits  a  decided  tendency  to 
undergo  destructive  change — necrobiosis — easily  ex]Dlained  by 
the  defective  supply  and  faulty  composition  of  the  nutrient 
fluid.  There  is  yet  another  way  in  which  the  presence  of  anaemia 
helps  to  modify  the  character  of  many  trivial  disorders  in  an 
unfavorable  sense  :  any  active  excitement  of  the  nervous  system 
is  usually  followed  by  premature  functional  exhaustion  when 
the  symptoms  of  cardiac  feebleness  start  at  once  into  a  threaten- 
ing prominence. 

I  must  now  enumerate  the  more  important  diseases  whose 
exceptional  prevalence  among  anaemic  persons  renders  it  likely 
that  they  stand  in  some  intimate  relation  to  the  anaemic  state. 
Among  affections  of  the  respiratory  apparatus,  pulmonary  phthi- 
sis deserves  the  first  place  as  a  frequent  sequela  of  anaemia, 
whether  the  latter  be  of  idiopathic  or  of  symptomatic  origin.  It 
has  long  been  recognized  that,  notwithstanding  an  inherited  pre- 
disposition to  phthisis,  the  actual  outbreak  of  the  disease  may 
often  be  delayed  for  a  long  time — perhaps  altogether  prevented 
— by  a  careful  tonic  regimen  ;  whereas  it  is  very  likely  to  insin- 
uate itself  into  the  system,  when  anaemia  has  unfortunately 
been  allowed  to  establish  itself.  Thus,  for  example,  severe 
febrile  disorders,  especially  enteric  fever,  often  leave  a  tendency 

'  An  obvious  exception  to  the  general  rule  that  ana3mic  persons  are  specially  liable 
to  become  affected  by  other  diseases,  is  furnished  by  such  maladies  as  gout,  the  oxalic 
acid  diathesis,  and  others,  which  stand  in  an  ujimistakable  relation  to  a  "plethoric" 
habit  of  body.    (Of.  p.  308.) 
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to  phthisis,  together  with  a  lingering  anrcniia,  behind  them  ;  and 
when  once  tlie  pulmonary  mischief  has  broken  out,  it  usually 
runs  an  exceptionally  rapid  and  destructive  course.  But  pul- 
monary consumption  is  quite  as  liable  to  break  out  in  cases 
of  symptomatic  anaemia  due  to  exhausting  discharges.  The 
number  of  nursing  mothers  affected  by  it  illustrate  this  state- 
ment. So,  too,  want  of  the  necessaries  of  life,  over-fatigue, 
depressing  emotions — in  a  word,  all  the  causes  of  idiopathic 
ansemia  referred  to  above,  are  capable  of  exciting  phthisis,  the 
an?emia  furnishing  the  soil  in  which  the  pulmonary  disease 
springs  up.  I  need  not  enter  more  deeply  into  the  nature  of 
the  connection  between  anaemia  and  phthisis.  The  reader  will  , 
find  what  information  he  requires  in  the  chapter  on  the  etiology 
of  the  latter  disease. 

Among  affections  of  the  digestive  apparatus,  gastric  ulcer  is 
remarkably  common  in  anaemic  subjects.  This  point  is  worthy 
of  special  notice,  as  gastric  ulcer  may  easily  be  confounded  with 
the  nervous  cardialgia  which  is  also  not  uncommon  in  the  anae- 
mic. Accordingly,  when  we  find  an  anaemic  person  troubled 
with  serious  gastric  symptoms,  we  must  always  bear  in  mind 
the  possibility  that  an  ulcer  may  be  present,  and  the  routine 
treatment  of  the  constitutional  disorder  must  be  modified  accord- 
ingly. Gastric  ulcer  may  exist  without  betraying  its  presence 
by  paroxysmal  cardialgia  ;  it  may  remain  latent  till  an  attack 
of  profuse  liaematemesis  or  of  fatal  peritonitis  from  perforation 
brings  it  suddenly  to  light.  Such  melancholy  accidents  may 
occur  from  an  ulcer  which  has  become  insidiously  developed 
during  an  attack  of  anaemia,  and  are  then  usually  quite  unex- 
pected. The  frequent  occurrence  of  perforating  ulcer  in  anaemic 
subjects  is  probably  connected  in  some  way  with  their  liability 
to  disease  of  vessels  (particularly  fatty  degeneration  of  the  arte- 
rial intima  and  of  the  capillary  walls).  For  information  about 
the  intimate  nature  of  this  connection,  the  reader  is  referred  to 
the  chapter  on  Gastric  Ulcer. 

Among  structural  diseases  of  the  nervous  system  I  must 
allude  to  cerebral  hemorrhage^  which  is  occasionally  met  with  in 
anaemic  patients.  It  gives  rise  to  the  clinical  symptoms  of  apo- 
plexy, and  generally  ends  in  death.    It  may  be  attributed,  like 
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gastric  ulcer,  to  previous  changes  in  the  vascular  walls.  Though 
it  is  fortunately  uncommon  in  anaemia,  it  is  especially  striking 
when  it  does  occur,  for  the  victim  is  generally  young,  at  an  age 
when  sanguineous  apoplexy  is  among  the  rarest  of  events. 

A  brief  record  of  two  cases  that  occurred  in  my  own  practice  will  serve  to  illus- 
trate the  above  remarks. 

1.  Lad  of  sixteen,  convalescent  from  enteric  fever ;  his  temperature  has  been 
normal  for  about  four  weeks.  Sudden  symptoms  of  ajjoplexy  without  definite 
hemiplegia.  Death  in  a  few  hours,  with  tracheal  rales.  On  post-mortem  examina- 
tion, abundant  hemorrhage  into  left  lobe  of  cerebellum,  whose  tissues  are  exten- 
sively broken  up  ;  an  effusion  of  blood  along  the  entire  base  of  the  skull. 

2.  Girl  of  eighteen,  convalescent  from  enteric  fever  two  months  ;  still  pale  and 
*  weak.    Sudden  apoplexy,  with  left  hemiplegia.    Death.    Large  clot  in  right  cor- 
pus striatum,  with  effusion  of  blood  into  the  lateral  ventricles. 

Functional  disorders  of  the  nervous  system  are  extremely 
common  in  anaemic  subjects,  and  form  a  majority  of  all  the 
complications  of  anaemia.  They  must  be  viewed  broadly  as  ex- 
aggerations, /.  e.,  as  outgrowths  of  the  general  state  of  nervous 
irritability  which  have  assumed  a  certain  independence.  Hence, 
it  is  not  easy  to  draw  the  line  between  those  neuroses  which  are 
true  complications  and  those  which  are  merely  symptoms  of 
anaemia.  The  distinction  between  the  two  must  always  be  to 
some  extent  arbitrary.  In  the  female,  and  more  rarely  in  the 
male  sex,  the  general  hypersesthesia,  the  increased  reflex  excita- 
bility, the  capricious  psychical  condition,  occasionally  become 
exaggerated  into  well-marked  hysteria,  whose  symptoms  may  be 
so  pronounced  as  to  throw  the  remaining  phenomena  of  the  anae- 
mic state  more  and  more  completely  into  the  background.  Since 
it  is  not  always  in  the  more  intense  forms  of  anaemia  that  hys- 
teria is  developed,  we  may  conclude  that  a  decided  tendency  to 
hysterical  disturbance  of  the  nervous  system  precedes  the  anae- 
mia, the  latter  serving  only  to  provoke  an  outbreak.  In  other 
cases,  however,  the  genetic  relation  between  the  anaemia  and  the 
hysteria  is  more  distinct  and  exclusive.  There  is  no  history  of 
any  previous  tendency  to  nervous  disturbance.  Symptoms  of 
decided  hysteria  make  their  appearance  suddenly  after  debilitat- 
ing influences  of  one  kind  or  another  have  brought  on  well- 
marked  anaemia.    These  symptoms  subside  as  the  anaemia  dis- 
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appears.  Whether  the  aiuomia  be  the  essential  or  only  an 
auxiliary  cause  of  the  hysteria,  the  duration  of  the  latter 
depends  in  some  degree  on  that  of  the  former.  We  oan  never 
reckon  on  the  disappearance  of  the  hysteria  while  the  aiifemia 
lasts.  Hence,  as  the  two  maladies  often  exist  together,  we  ought 
never  to  limit  our  attention,  in  a  case  of  hysteria,  to  the  female 
generative  organs;  we  ought  always  to  be  on  the  lookout  for 
signs  of  anemia,  and  if  we  discover  any  such,  to  combine  gen- 
eral tonic  measures  with  our  local  applications  to  the  catarrhal 
erosions  of  the  portio  mtginalis,  etc.  Though  it  would  be  a  mis- 
take to  suppose  that  anaemia  lies  at  the  root  of  every  case  of 
hysteria,  still,  the  number  of  cases  in  which  we  may  legitimately 
infer  that  the  two  affections  are  more  or  less  connected  with 
each  other — either  from  the  behavior  of  the  organism  as  a  whole, 
or  from  the  effect  of  our  remedies — is  relatively  considerable. 
Other  neuroses,  e.  g.,  chorea,  are  prone  to  occur  in  anaemic  per- 
sons, and  stand  in  much  the  same  relation  to  the  blood-change 
as  hysteria.  Lastly,  a  number  of  psychoses,  some  characterized 
by  depression,  others — a  majority — by  excitement,  seem  fre- 
quently to  occur  in  causal  connection  with  anaemia,  for  treat- 
ment directed  against  the  latter  is  occasionally  followed  by 
improvement  or  even  cure  of  the  former.  But  our  insight  into 
the  nature  of  the  connection  of  these  and  other  neuroses  with 
anaemia  is  still  very  imperfect ;  further  speculation  on  the  sub- 
ject would  therefore  be  at  present  premature. 

Diagnosis.      ^         -CHIRUROICAL  SOCI. 

There  is  no  difficulty  in  recognizing  anaemia  from  loss  of 
blood  when  the  bleeding  takes  place  externally,  either  in  our 
presence,  or  leaving  manifest  traces  behind  it  (wounds,  clots, 
etc.);  but  when,  as  in  internal  hemorrhage,  there  is  no  visible 
evidence  to  be  had,  we  are  justified  in  regarding  it  as  the  cause 
of  an  acute  anaemia  when  we  find  sudden  and  intense  pallor  of 
the  skin  and  mucous  membranes  associated  with  an  extremely 
small  pulse,  faintness,  and  a  tendency  to  actual  syncope  on 
assuming  the  erect  posture.  Similar  signs  of  collapse  may, 
indeed,  be  produced  by  cardiac  weakness  from  otlier  causes  ;  but 
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we  may  nearly  always  obtain  a  clue  to  tlie  right  interpretation  of 
the  phenomena  by  considering  all  the  circumstances  of  the  case. 
If  the  patient  happen  to  have  been  suffering  from  some  disease 
attended  by  a  liability  to  internal  bleeding — if  the  collapse  was 
preceded  by  symptoms  indicative  of  rupture  of  a  blood-vessel, 
with  extravasation  into  one  of  the  great  cavities  of  the  body 
(e.  g.^  sudden  and  acute 'pain)— if,  lastly,  we  are  able  to  demon- 
strate progressive  dullness  on  percussion  in  the  dependent  parts 
of  the  thorax  or  abdomen,  we  may  consider  ourselves  entitled  to 
diagnose  "acute  oligemia  from  internal  hemorrhage."  Bearing 
the  above  remarks  in  mind,  we  shall  not  fail  to  recognize  the 
rupture  of  an  aneurism,  or  of  the  sac  in  tubal  gestation,  even 
during  life.  Should  the  above  symptoms  be  absent,  however, 
the  case  may  remain  obscure  till  cleared  up  by  post-mortem 
examination,  i.  e.,  we  shall  not  be  able  to  decide  whether  it  is 
one  of  acute  anaemia  from  inward  bleeding,  or  of  fatal  collapse, 
with  paralysis  of  the  heart,  from  some  other  cause. 

The  diagnosis  of  chronic  anaemia  depends  quite  as  much  on  a 
due  estimate  of  any  primary  disease  from  which  the  patient  may 
be  suffering,  and  of  his  mode  of  life,  as  upon  his  outward  aspect 
and  the  impairment  of  his  bodily  energies.  We  may  reasonably 
suspect  the  existence  of  chronic  oligsemia  whenever  we  are  able 
to  recognize  conditions  hostile  to  sanguification,  or  likely  to 
hasten  the  consumption  of  the  blood  (cf.  Etiology);  our  suspi- 
cions being  confirmed  by  the  patient's  pallid  complexion,  the 
marasmus,  the  sluggish  feebleness  of  all  the  vital  processes — 
especially  voluntary  movement.  Thus  the  presence  of  chronic 
anaemia  is  usually  recognized  without  much  trouble ;  and  its 
recognition  is  usually  attended  by  a  discovery  of  its  causes.  I 
mean  that  we  are  able,  not  merely  to  affirm  that  the  anaemia 
exists,  but  to  prefix  some  special  epithet  indicative  of  its  origin. 


Duration^  Issues^  Prognosis. 

The  duration  of  anaemia  is  extremely  variable.  It  varies 
within  the  widest  possible  limits,  from  the  acute  anaemia  due 
to  hemorrhage  which  ends  fatally  in  a  few  minutes,  to  those 
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extremely  chronic  forms  of  the  malady  which  linger  on  for 
years — nay,  for  a  lifetime. 

Tlie  following  remarks  are  meant  to  illustrate  the  connection 
between  the  duration  of  aujemia  and  the  causes  to  which  it  owes 
its  origin. 

When  death  is  immediately  due  to  loss  of  blood,  it  may 
roughly  be  said  to  occur  earlier  in  proportion  as  the  blood  is 
poured  out  more  quickly.  Hence,  it  is  most  sudden  when  the 
hemorrhage  is  due  to  wounding  of  large  arteries,  to  rupture  of 
an  aneurism,  to  extensive  cuts.  Should  the  patient  survive,  the 
time  spent  in  convalescence  will  depend,  first,  on  the  amount  of 
blood  lost ;  secondly,  on  conditions,  external  and  internal,  pecu- 
liar to  the  individual.  Foremost  among  these  are  age  and  con- 
stitution ;  advanced  age  and  a  relaxed  habit  of  body  retarding, 
youth  and  vigor  hastening  recovery.  The  influence  of  sex  is  less 
decided ;  there  is  reason  to  believe,  however,  that  although  the 
immediate  risk  from  hemorrhage  is  greater  for  the  male  than  for 
the  female  (cf.  p.  297,  and  the  subsequent  remarks  concerning 
prognosis),  the  former  is,  upon  the  whole,  better  able  than  the 
latter  to  make  good  the  loss  sustained.  At  any  rate  we  are  more 
accustomed  to  see  profuse  bleeding  followed  by  imperfect  recov- 
ery— by  permanent  anaemia  of  a  moderate  kind — in  women  than 
in  men.  Lastly,  as  regards  outward  conditions.  The  care  taken 
of  the  patient,  the  adoption  or  neglect  of  strengthening  measures, 
have  much  to  do  with  the  time  he  takes  in  getting  well ;  so  that 
we  cannot  exactly — ^.  e.,  in  days  or  weeks — predict  the  total  dura- 
tion of  the  malady  or  that  of  convalescence.  I  need  hardly  say 
that  the  notion  that  a  loss  of  blood  amounting  to  one-sixth  of  its 
entire  volume  requires  a  period  of  six  weeks  to  make  it  good  is 
wholly  arbitrary  and  unsustained  by  facts. ^ 

Still  less  are  we  able  to  foretell  the  probable  duration  of  anae- 
mia in  its  remaining  forms.  The  time  required  for  the  evolution 
of  the  disease  depends,  primarily,  upon  the  persistence  or  dis- 
appearance of  its  cause.  It  may  be  stated,  generally,  that  we 
can  only  reckon  on  a  term  being  set  to  the  malady  when  it  is" 


'  Another  instance  of  this  cabalistic  use  of  numbers  is  the  doctrine  that  the  prob- 
able crisis  of  certain  diseases  (e.  g.,  lobar  pneumonia)  must  occur  on  one  of  the  odd 
days,  counting  from  the  day  of  invasion  ! 
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due  to  a  removable  cause.  Should  the  cause  not  be  capable  of 
removal,  the  consecutive  oligaemia  will  likewise  persist,  its  mani- 
festations being  only  held  in  check  by  a  continuous  employment 
of  therapeutic  and  dietetic  measures.  Thus,  for  example,  a  cer- 
tain degree  of  anaemia  is  always  present  in  chronic  albuminuria  : 
it  may  be  kept  down,  though  not  eradicated,  by  a  suitable  supply 
of  nourishment.  But  there  are  many  causes  of  anaemia  which 
are  not  only  incapable  of  being  removed,  but  whose  consequences 
cannot  even  be  checked  by  appropriate  treatment ;  the  anaemia 
assuming  a  progressive  and  malignant  character,  and  usually 
terminating  in  death.  Thus  persons  suffering  from  phthisis, 
cancer,  etc.,  ultimately  succumb  to  anaemia  and  marasmus, 
though  the  duration  of  life  may  vary  widely  in  different  cases. 

But  if  the  cause  of  the  anaemia  be  a  removable  one,  or  if  it 
disappear  after  a  time  of  its  own  accord,  the  further  duration  of 
the  disease  will  depend  partly  on  its  own  intensity,  partly  on  the 
conditions,  external  and  internal,  to  which  the  patient  is  exposed 
{vide  supra).  Accordingly,  the  time  taken  up  in  convalescence 
varies  still  more  considerably  in  these  cases  than  in  acute  anae- 
mia. 

Anaemia  may  end  in  death  or  in  recovery,  and  the  latter  may 
be  complete  or  incomplete. 

In  acute  anaemia  after  hemorrhage,  death  results  from  an 
arrest  of  the  supply  of  oxygen  to  the  respiratory  centres  in  the 
brain — it  is  of  cerebral  origin.  I  have  already  explained  (p.  389) 
that  privation  of  oxygen,  when  sudden  and  severe,  stimulates 
the  ganglia  at  the  base  of  the  brain  very  powerfully  in  the  first 
instance.  Hence,  the  fatal  issue  which  immediately  succeeds 
the  phenomena  of  irritation  (dyspnoea,  general  convulsions)  may 
fairly  be  ascribed  to  progressive  exhaustion  and  ultimate  paraly- 
sis of  those  motor  centres — exhaustion  and  paralj^sis  consequent 
on  over-stimulation.  On  the  other  hand,  when  the  lack  of  0x3^- 
gen  makes  itself  felt  slowly  and  gradually,  the  signs  of  violent 
excitement  do  not  show  themselves,  and  death  results  from  an 
immediate  depression  and  ultimate  annihilation  of  the  excita- 
bility of  the  medulla  oblongata.  The  probable  reason  of  this 
difference  between  the  effects  of  sudden  and  those  of  gradual 
privation  of  oxygen  has  already  been  discussed.    AVhen  death 
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does  not  occur  immediately  after  great  loss  of  blood,  but  is 
delayed  until  the  patient  has  milled,  oi'  strikes  him  unexj)ectedly 
when  well  on  his  way  towards  recovery,  it  is  almost  invariably 
due  to  syncope.  Now,  although  in  this,  as  in  the  foregoing 
instance,  cessation  of  the  respiratory  movements  and  of  life  are 
immediately  due  to  extinction  of  the  irritability  of  the  respira- 
tory centre,  still  the  two  must  not  be  confounded ;  in  the  case 
we  are  now  considering,  the  primary  change — antecedent  to 
paralysis  of  the  medulla — is  the  disturbance  in  the  circulation 
through  it,  caused  by  paralysis  of  the  heart ;  the  mode  of  death 
is  cardiac"  as  contrasted  with  "cerebral."  This  view  is  con- 
ti  l  ined  by  the  fact  that  the  fatal  issue  is  usually  brought  on  by 
accidents — such  as  muscular  effort,  emotional  excitement,  etc. — 
tending  to  lower  the  action  of  the  heart. 

In  the  remaining  forms  of  anaemia  the  patient  may  likewise 
succumb  to  cardiac  paralysis  in  the  accidental  manner  just 
described,  the  paralysis  being  due  to  temporary  over-exertion  of 
the  heart.  But,  in  the  majority  of  cases,  the  anatomical  start- 
ing-point of  the  fatal  symptoms  cannot  be  precisely  determined ; 
all  the  vital  functions  being  ultimately  extinguished  together — 
becoming  exhausted — in  consequence  of  the  general  state  of 
marasmus. 

Acute  oligaemia  from  loss  of  blood  usually  terminates  in 
complete  recovery  when  the  bleeding  has  not  been  excessive  and 
has  been  checked  in  time,  either  by  nature  or  by  art.  Although 
a  ])atient  who  has  lost  a  good  deal  of  blood  may  continue  liable 
for  a  long  time  (days  and  weeks)  to  be  carried  off  by  unforeseen 
s}-ncope,  still,  if  appropriate  measures  have  been  taken  and  his 
constitution  be  a  healthy  one,  the  cessation  of  the  hemorrhage  is 
usually  a  guarantee  for  the  presei-vation  of  life  and  the  possi- 
bility of  complete  recovery.  Whether  this  possibility  be  sub- 
sequently realized,  or  whether,  foi-  reasons  to  be  alluded  to 
hereafter,  the  patient's  restoration  be  incomplete,  the  renewal 
of  the  blood  invariably  proceeds  in  a  certain  definite  order. 
First,  a  quantity  of  water  is  taken  up  from  the  tissues  and  the 
alimentary  canal ;  next,  the  crystalloid  and  colloid  elements  of 
the  plasma;  and  finally,  the  red  corpuscles,  are  completely  or 
partially  restored. 
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Although  the  precise  origin  of  the  red  corpuscles  is  still  obscure,  there  can 
hardly  be  a  doubt  that  they  are  developed,  by  gradual  metamorphosis,  from  the 
colorless  corpuscles  in  the  spleen,  the  lymphatic  glands,  and  the  marrow  of  the 
bones.  During  the  first  few  days  after  a  profuse  hemorrhage  (p.  327)  a  vast  num- 
ber of  leucocytes  immigrate  into  the  blood  from  the  cytogenic  organs,  the  process 
of  immigration  going  on  for  some  time,  though  at  a  slower  rate.  A  certain  propor- 
tion of  the  immigrant  elements  (the  uninuclear,  not  the  multinuclear  ones,  Virchowj 
appear  to  undergo  metamorphosis.  Some  observers  (Koelliker,  Erb,  Golubew) 
describe  the  process  as  a  gradual  reddening  of  the  corpuscular  protoplasm,  fol- 
lowed by  disappearance  of  the  nucleus  and  a  simultaneous  development  of  the 
central  concavity  characteristic  of  the  newly-formed  disks.  Further  investigation 
is  required  before  these  statements  can  be  adopted  as  final. 

Of  course  we  have  no  certain  means  of  judging  if  the  restora- 
tion of  the  blood  after  hemorrhage  be  really  complete.  From  a 
clinical  point  of  view,  however,  we  may  legitimately  affirm  recov- 
eiy  to  be  complete  when,  after  the  lapse  of  some  weeks  or  months, 
the  patient' s  aspect  and  functional  energies  leave  nothing  to  be 
desired. 

In  other  forms  of  ansemia  complete  recovery  is  possible  only 
when  the  causes  of  the  malady  admit  of  being  rooted  out.  But 
even  when  they  do,  the  chances  of  recovery  being  complete  are 
no  greater  than  they  are  after  loss  of  blood  from  hemorrhage. 
As  a  general  rule,  perfect  restoration  to  health  can  only  be  anti- 
cipated when  the  blood-change  has  not  been  too  profound,  when 
the  patient  is  suitably  taken  care  of,  and  when  his  powers  of 
repair  are  really  adequate  to  bring  back  the  composition  of  the 
blood  to  its  original  standard. 

In  a  very  large  proportion  of  cases,  finally,  recovery  is  incom- 
plete. Apart  from  complications  and  sequelae,  which  may  hinder 
the  reparative  process  and  give  rise  to  further  troubles,  the  con- 
tinued operation  of  the  original  causes  of  the  ansemia  too  often 
bars  the  way.  Even  when  these  causes  are  effectually  neutral- 
ized, either  spontaneously  or  by  the  help  of  art,  complete  recov- 
ery may  be  prevented  by  the  absence  of  the  necessary  food,  rest, 
etc.  Again,  there  may  be  some  internal  condition,  peculiar  to 
the  individual,  which  tends  to  perpetuate  the  ansemia,  e.  g., 
when  the  latter  has  reached  a  degree  of  intensity  beyond  that 
which  the  recuperative  powers  of  the  organism  are  adequate  to 
meet.   Under  such  circumstances  the  defective  state  of  the  blood 
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is  indeed  remedied— but  never  perfectly.  The  patient  is  left  in 
pernument  ill-health,  which,  owing  to  the  absence  of  any  ascei'- 
tained  local  disease,  can  only  be  attributed  to  the  continued 
presence  of  anaemia. 

This  state  of  things  is  often  observed  in  women  who  have  rallied  from  profuse 
post-partum  hemorrhage.  Old  people,  again,  and  persons  of  relaxed  haijit,  after 
undergoing  some  exhausting  illness  from  which  they  barely  escape  with  life,  not 
unfrequently  stop  short  of  complete  restoration  to  healtli — in  common  parlance, 
"they  never  are  themselves  again."  This  means,  in  other  Avords,  that  a  certain 
measure  of  ansemia  and  marasmus  is  left  and  obstinately  resists  all  our  attempts  at 
cure. 

This  singular  result  admits  of  only  one  explanation.  The 
organism,  once  affected  by  severe  anaimia,  possesses  only  a 
limited  power  of  regenerating  those  blood  constituents  which  it 
has  lost,  even  under  favorable  conditions  of  diet,  rest,  etc.  The 
capacity  of  the  digestive  appamtus  for  assimilating  nutriment 
and  the  productive  activity  of  the  cy fcogenic  organs  are  restricted 
within  definite  limits,  which  are  further  narrowed  by  the  exist- 
ing anffimia  itself.  The  anfemic  patient  labors  with  enfeebled 
powers  at  the  heavy  task  of  his  physical  regeneration.  All  the 
while  he  is  obliged  to  meet  tlie  demands  of  his  daily  expendi- 
ture ;  and  just  as  many  a  man,  however  frugal  he  may  be,  fails 
to  climb  out  of  the  abyss  of  bankruptcy  into  which  he  has  once 
fallen,  so  the  task  of  the  anaemic  patient  may  be  altogether 
beyond  his  powers,  and  he  may  be  condemned  to  see  it  remain 
imperfectly  fulfilled.  Lastly,  it  is  self-evident  that  the  difiiculty 
of  the  task  will  stand  in  an  inverse  ratio  to  the  recuperative 
powers  with  which  the  individual  is  endowed.  Old  people  will 
be  at  a  greater  disadvantage  than  those  in  the  prime  of  life  or 
than  children — persons  of  torpid  habit  than  those  with  a  tough 
constitution  (p.  306)— women  (upon  the  whole)  than  men,  etc. 

The  prognosis  in  anaemia  depends,  primarily,  on  the  intensity 
of  its  cause.  This  is  true  of  acute  anaemia,  in  which  the  clue  to  a 
prognosis  is  furnished  by  the  ratio  between  the  amount  of  blood 
lost  and  the  total  volume  of  that  fiuid.  It  is  also  true  of  the 
various  forms  of  oligremia ;  the  abundance  of  a  discharge,  the 
severity  of  a  digestive  disorder,  the  intensity  and  duration  of  a 
fever,  etc.,  indicating  the  degree  of  dangei*  in  any  particular  case. 
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As  regards  the  prognosis  in  acute  an^enlia  after  hemorrhage, 
tlie  following  empirical  law  may  be  regarded  as  approximately 
correct.  A  single  bleeding,  which  amounts  to  one-half  of  the 
total  volume  of  blood  in  the  bod^^  (in  adults  from  2.5  to  3  kilo- 
grammes— from  live  to  six  pints),  is  almost  certain  to  prove 
fatal.  AVhen  the  same  proportion  of  the  blood  is  lost  hy  recur- 
rent hemorrhages,  the  prognosis  is,  of  course,  more  hopeful ; 
on  the  other  hand,  circumstances  peculiar  to  the  individual  may 
render  a  comj)aratively  sliglit  loss  productive  of  serious  conse- 
quences. I  refer  more  especially  to  the  influence  of  age  ;  infants 
are  in  extreme  danger  when  they  have  lost  fifty  grammes  (one 
and  three-quarter  fluidounces),  children  during  the  first  years  of 
life,  when  they  have  lost  two  hundred  grammes  (eight  fluid- 
ounces)  of  blood.  So  too,  old  people,  those  who  are  already  ex- 
hausted hy  disease,  corpulent  and  torpid  persons,  bear  even  small 
losses  of  blood  very  ill,  and  succumb  to  hemorrhage  with  aston- 
ishing facility.  Next,  as  regards  sex,  men  bear  great  and  sudden 
loss  of  blood  worse  than  women.  These  individual  differences, 
so  important  in  relation  to  prognosis,  have  been  partially 
accounted  for  already  in  the  section  on  Etiology.  I  need  onl}' 
repeat  that  the  relatively  small  amount  of  blood  possessed  by 
young  children,  together  with  the  rapidity  of  their  growth,  and 
theii*  consequent  need  of  nutrient  matter,  are  probably  at  the 
bottom  of  their  susceptibility  in  this  matter.  The  slow  renewal  of 
the  blood  in  old  people,  and  those  who  are  exhausted  by  disease, 
must  necessarily  reduce  their  power  of  resistance  to  a  dispropor- 
tionate extent.  Lastly,  as  regards  the  inferior  tolerance  of  males 
for  sudden  and  profuse  hemorrhage,  tliis  peculiarity  may  be  con- 
nected with  the  greater  energy  of  their  nutritive  processes,  in 
consequence  of  which  the  body  is  continually  making  greater 
demands  upon  the  blood  for  pabulum  and  oxygen.  Further,  I 
ought  to  add  that  the  remarkable  power  of  females  to  bear  great 
loss  of  blood  is  chiefly  manifested  during  parturition,  and  is 
much  less  decided  on  other  occasions,  e.  g.,  when  bleeding  takes 
place  from  the  bowel  in  enteric  fever.  There  is  undoubtedly 
some  special  reason  for  the  fact  that  women  are  able  to  lose  an 
astonishing  quantity  of  blood  during  delivery  without  danger  to 
life.   The  phenomenon  may  possibly  be  accounted  for  by  reflect- 
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iiig  tliat,  ill  tlie  act  oi'  parturition,  a  i,)arasitic  oiganism  {sU  mnia 
verho),  which  haa  hitherto  drawn  its  nourislmient  from  tlie 
female  body,  is  got  rid  ol' ;  tlie  loss  of  blood  may  thus  be  regarded 
as  tending  in  some  measure  to  ward  off  a  risk  of  plethora. 

Next  in  importance  to  the  quantity  of  blood  lost — as  regards 
danger  to  life — is  the  rate  at  which  it  is  poured  out.  Arterial 
bleeding,  both  on  account  of  its  rapidity,  and  because  arterial 
blood  is  highly  oxygenated,  is  peculiarly  dangerous,  esi3ecially 
if  it  occur  I'rpni  one  of  the  larger  arteries.  The  inedulla  phloiujaia 
is  quickly  deprived  of  oxygen  ;  hence,  speedy  exhaustion  of  the 
respiratory  centre.  When  the  bleeding  is  gradual,  a  better 
prognosis  may  be  given  ;  not  only  is  there  more  opportunity  for 
therapeutic  intervention,  but  the  physiological  renewal  of  the 
wasted  blood  is  more  successfully  effected. 

Lastly,  the  situation  in  which  bleeding  occurs  may  be  as 
important  as  its  abundance  and  rapidity.  I  need  hardly  point 
out  that  internal  hemorrhage  is  usually,  cwterls  paribus^  far 
more  dangerous  than  that  which  takes  place  within  reach  of 
haemostatic  measures.  The  rapidity  and  care  with  which  such 
measures  are  carried  out  is  of  the  first  importance  as  regards 
prognosis  in  any  particular  case  ;  for  the  danger  increases  in 
proportion  as  the  bleeding  is  left  to  itself. 

In  other  forms  of  aniemia  likewise,  whether  subacute  or 
chronic,  the  patient's  prospects  are  largely  intiuenced  by  the 
possibility  of  effecting  a  speedy  removal  of  the  efficient  cause  of 
the  disease.  (I  have  already  alluded  to  the  intensity  of  the 
cause,  and  the  length  of  time  it  has  been  in  operation,  as  essen- 
tial elements  in  arriving  at  a  prognosis.)  Those  prospects  are 
least  hopeful  when  the  cause  of  the  anaemia  is,  or  appears  to  be, 
ineradicable,  and  when  the  disease  itself  is  severe  and  progres- 
sive. These  characters  are  met  with  in  combination,  k.  g.,  in 
many  cases  of  anaemia  due  to  hectic  fever  and  to  the  cancerous 
cachexia.  In  these,  the  prognosis  is  of  course  a  gloomy  one, 
not  merely  as  regards  recovery,  but  as  regards  life  itself.  Though 
far  from  good,  it  is  somewhat  better  when,  though  the  cause  of 
the  amemia  does  not  admit  of  removal,  the  blood-change  itself  is 
not  far  advanced,  and  is  maintained  in  static  quo  by  suitable 
dietetic  and  other  measures.    Here,  of  course,  j)erfect  recovery 
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is  out  of  the  question.  A  permanent  tliougli  moderate  albumi- 
nuria, residual  from  previous  kidney-disease,  is  often  associated 
with  a  corresponding  degree  of  consecutive  anaemia ;  but  with 
suitable  precautions  as  regards  diet  and  regimen,  the  latter  may 
iast  for  years  without  any  appreciable  detriment  to  the  patient. 

Finally,  the  prognosis  is  most  favorable  when  the  cause  of 
the  oligsemia  admits  of  being  speedily  and  completely  removed, 
or  when  it  disappears  of  its  own  accord  at  an  early  period. 
Should  the  anaemia  not  be  too  severe,  should  the  patient  be 
situated  under  favorable  circumstances,  external  and  internal 
(mode  of  life,  age,  constitution,  etc.),  we  may  anticipate  his  com- 
plete recovery  with  much  confidence.  I  need  hardl}^  explain 
why,  on  the  other  hand,  intensity  of  anaemia,  unfavorable  envi- 
ronment, insufficient  recuperative  power,  should  modifj;'  our  i^rog- 
nosis  for  the  worse,  even  when  the  primary  causes  of  the  malady 
have  been  got  rid  of,  and  the  indicatio  morhi  alone  remains 
to  be  fulfilled. 

Treatment. 

Pro'pliylaxis. 

The  prophylaxis  of  anaemia  is  one  of  the  most  important 
problems  of  hj^giene,  both  public  and  private ;  indeed,  it  is  all 
but  coextensive  with  the  latter.  On  the  one  hand,  the  idio- 
pathic forms  of  anaemia  originate,  for  the  most  part,  in  some 
quantitative  or  qualitative  defect  in  the  requirements  essential 
to  life — in  some  deficiency  or  one-sided  excess  of  the  necessary 
vital  stimuli.  On  the  other  hand,  the  main  business  of  practical 
hygiene  is  to  harmonize  and  regulate  those  outward  conditions, 
whether  for  the  individual  or  for  the  communit}^  Hence,  it  is 
clear  that  the  development  of  anaemia  will  be  prevented  in  pro- 
portion as  the  purposes  of  hygiene  are  carried  out  successfully. 
Again,  since  a  great  variety  of  morbid  processes  contain  within 
them  the  germs  of  symptomatic  anaemia,  the  fulfilment  of  that 
other  task  of  hygiene,  viz.,  the  annihilation  of  the  causes  of  dis- 
ease, must  indirectly  contribute  to  prevent  the  mnlndy  with 
which  we  are  at  present  concerned.    Lastly,  all  those  strictly 
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remedial  measures  designed  to  render  severe  diseases  (/.  e.,  such 
as  give  rise  to  anaemia)  abortive,  or  to  prevent  the  inanition  and 
consumption  of  the  blood  which  are  normally  associated  with 
tliera,  belong  likewise  to  the  prophylaxis  of  anjemia. 

The  subject,  as  I  have  just  sketched  it,  is  obviously  too  vast 
to  be  fully  considered  in  this  place.  We  shall  have  to  compress 
its  most  important  parts,  as  it  were,  into  a  nutshell,  since  vol- 
umes might  easily  be  filled  by  discussing  them  in  detail. 

For  the  prevention  of  ansemia  in  the  healthy  subject,  the  first 
requisite  is  a  dietary  capable  of  supplying  those  constituents  of 
the  blood  wiiicli  are  consumed  during  the  organic  processes. 
Foremost  in  importance  is  an  adequate  supply  of  albuminates, 
of  the  truly  plastic  food-stuffs,  any  lack  of  these  being  imme- 
diately followed  by  hypalbuminosis  and  marasmus.  The  non- 
azotized  food- stuffs  (fats,  amyloids,  sugar)  and  the  nitrogenous 
gelatin-yielding  compounds  are  likewise  very  important,  partly 
as  sources  of  energy,  partly  for  the  conservation  of  the  albumen 
of  the  blood  and  tissues  (p.  311).  Hence,  a  liberal  admixture  of 
these  substances  with  the  albuminates  contributes  very  essen- 
tially to  maintain  the  balance  of  nutrition.  Apart,  then,  from 
the  pecuniary  reasons  which  make  a  pure  meat  diet  (or,  to  speak 
more  generally,  an  albuminous  diet)  difficult,  and  for  large  classes 
of  the  population  wholly  impossible,  a  mixed  diet  is  certainly 
the  most  suitable  one  for  man  as  an  omnivorous  animal. 

Whether  as  regards  the  absolute  amount  of  food  required,  or 
the  relative  proportions  of  its  several  constituents,  the  opinions 
of  various  authors  (Liebig,  Moleschott,  Play  fair,  Yoit,  etc.)  differ 
not  inconsiderably  from  one  another.  From  the  data  at  our 
disposal,  however,  we  may  confidently  afiirm  that  the  adult 
male  requires  from  about  600  to  700  grammes  (from  sixteen  to 
twenty- two  ounces)  of  food  daily,  on  an  average ;  one-fifth  or  one- 
sixth  of  this  quantity  consisting  of  plastic  material  (albumen). 
To  this  must  be  added  a  large  supply  of  water  (2,500  to  3,000 
grammes  a  day).  Adding  the  liquid  to  the  solids,  we  find  the 
total  ingesta  of  the  adult  male  amounting  to  from  3,000  to  3,500 
grammes  ^e?'  diem,  or,  in  other  words,  to  about  one- twentieth  or 
one-twenty-fifth  part  of  his  body- weight  (40  to  50  grammes  per 
kilogramme). 
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J.  von  Liebig  ascertained  that  the  daily  rations  issued  to  the  Hessian  trooi»B 
amount  to  75.74  grm.  of  all)umon  and  447.86   grni.  of  non-azotized  matter; 
total,  533.6  grm.  of  solid  food;  tlie  ratio  of  albumen  to  non- nitrogenous  com- 
pounds being,  on  tliis  calculation,  about  1  to  6.    Playfair  reckons  the  average 
daily  ration  of   English  convicts  at  490  grm.  (60  grm.  of  alljuminates,  430 
grm.  of  carbo-hydrates  and  fats).    In  this  very  restricted  dietary  the  proportion 
of  albumen  doe"  not  amount  to  one-seventh  of  the  other  constituents,    Voit  gives 
560  grm.  as  the  average  daily  ration  of  the  Bavarian  private  (exclusive  of  inor- 
ganic constituents).     This  total  includes  133  grm.  albumen,  427  grm.  fats  and 
carbo-hydrates.     Besides  being  absolutely  more  liberal,  this  dietary  contains  n 
much  larger  relative  proportion  of  albumen,  the  ratio  of  nitrogenous  to  non-nitro- 
genous constituents  being  as  1  to  3.3.    Moleschott's  inquiry  into  the  average  ration 
issued  in  the  Italian  army  gives  the  following  results:  albuminates,  125  grm.; 
fats,  25.1  grm.  ;  carbo-hydrates,  470.9  grm. ;  in  addition  to  these,  24  grm.  of 
alcohol,  and  27.6  grm.  of  inorgiinic  solids.    Tlie  ratio  of  albuminates  to  carbo- 
hydrates and  fats  amounts  to  1  :  3.96,  or  nearly  1:4.    The  latter  figures  tally  very 
closely  with  tlie  statements  previously  made  by  the  same  author '  concerning  the 
average  total  and  i)roportionate  composition  of  the  daily  ration  of  an  adult 
laborer — statements  still  quoted  in  our  text-books  on  physiology.  Moleschott 
gives  the  following  table  to  show  the  daily  average  of  the  ingesta,  and  the  propor- 
tion they  oughk  to  bear  to  one  another. 


Albuminates                                                130  grm. 

Fats                                                            84  " 

Carbo-hydrates                                            404  " 

Salts  ,     30  " 

Total  solids                                       648  " 

Add  water                                               2800  " 

Total  ingesta                                   3448  " 


Proportion  of  solids  to  water,  1  :  4.82. 

Proportion  of  albuminates  to  fats  and  carbo-hydrates,  1  :  3.75. 

Another  mode  of  reckoning  enables  us  to  compare  the  amount  of  nitrogen  with 
the  amount  of  carbon  taken  into  the  body.  The  amount  of  the  nitrogen  in  the 
daily  food  of  an  adult  is  about  20  grm. ;  that  of  the  carbon,  about  300  grm.  The 
ratio  of  nitrogen  to  carbon  is  thus  1  :  15.  But  this  way  of  reckoning  is,  undoubtedly, 
inferior  to  that  previously  adopted,  for  it  is  by  no  means  a  matter  of  indifference 
whether  the  carbon  be  taken  in  the  form  of  fat  or  in  that  of  albumen,  the  nitrogen 
in  the  form  of  albumen  or  in  that  of  gelatin,  etc.,  these  important  points  being  left 
altogether  out  of  account  in  the  latter  mode  of  computation. 


'  Pbysiologie  der  Nahrun-smittel.  2te  Aufl.  Giesseu.  1859,  p.  216. 
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No  absolute  and  universal  rules  can  be  laid  down  concerning 
diet.  Every  individual  must  be  fed  (independently  oi  certain 
outward  conditions,  to  be  referred  to  afterwards)  in  conformity 
with  his  or  her  age,  sex,  constitution,  etc.  During  infancy  and 
childhood,  the  growing  organism — if  this  is  to  escape  anaemia — 
must  be  furnished  not  merely  with  a  larger  relative  supply  of 
food  than  is  required  in  adult  life,  but  with  a  far  greater  propor- 
tion of  plastic  material  (albumen)  to  subserve  corpuscular  prolif- 
eration. Hence,  the  normal  ratio  of  albumen  to  other  food-stuffs 
must  be  lixed  at  1  :  4  for  the  period  of  growth,  and  the  relative 
sum  total  of  the  ingesta  during  the  sixth  year  of  life  must  be 
about  three  times,  during  the  eleventh  year  about  twice  as  great 
as  in  the  adult,  to  be  in  all  respects  satisfactory. 

Moslcr's  experiments  and  observations  have  enabled  him  to  calculate  the  total 
amount  of  the  daily  ingesta  (including  water)  per  kilogramme  of  body-weight  aa 
follows,  for  different  ages  : 


If  we  assign  A"  of  the  body-weight  (50  grm.  per  kilogramme)  as  the  normal 


We  know  from  experience  that  men  require  more  food  than 
women,  both  absolutely  and  relatively  ;  the  former  owing  to  their 
larger  size,  the  latter  owing  to  the  greater  activity  of  their  vital 
processes.  Want  of  food  produces  actual  disease  more  quickly 
and  more  easily  in  men  than  in  women.  In  order  to  prevent  ane- 
mia, men  require  to  be  more  liberally  fed  than  women,  though  we 
are  still  in  want  of  precise  data  concerning  the  average  amount 
of  ingesta  in  the  two  sexes  compared  with  each  otliei-.  1  need 
hardly  point  out  that  pregnancy  and  lactation,  conditions  pecu- 
liar to  the  female,  render  an  increased  sui)i)ly  ol'  nouiishment 


Age. 


Relative  ([uantity  of 
iugestu  (ill  grammes). 


(Male  sex). 

6  years. 
11  do. 
18  do, 
21  do. 


144 
115 
79 
71 


(The  figures  in  brackets  denote  different  ages.) 
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urgently  necessary.  Should  this  fail,  an^emia  is  certain  to 
result. 

Again,  the  quantity  of  food  required  depends,  to  an  extent 
which  has  not  hitherto  been  adequately  realized,  upon  individual 
constitution.  A  vigorous  organism  demands  a  relatively  large 
supply  of  nourishment  in  order  to  maintain  its  vigor  ;  molecu- 
lar metamorphosis  is  usually  active,  the  current  of  the  vital 
processes  flows  rapidly.  Persons  of  relaxed  habit,  on  the  other 
hand,  are  better  able  to  bear  privation,  and  do  not  begin  to  ex- 
hibit any  marked  falling  off  in  their  already  limited  capacity  for 
exertion  till  some  time  after  their  diet  has  been  restricted. 
Lastly,  persons  of  an  irritable  and  anemic  temperament  require 
a  relatively  abundant  supply  of  nourishment  to  prevent  their 
small  store  of  blood  from  sinking  below  the  level  of  health, 
owing  to  the  demands  made  upon  it  by  their  tissues.  These 
hints  are  enough  to  indicate  that  a  person  who  is  "healthy" — 
in  the  vulgar  sense  of  the  term — must,  if  he  is  to  continue 
healthy  and  to  escape  ansemia,  be  provided  with  a  quantity  of 
food  proportionate  to  the  special  requirements  of  his  constitu- 
tion. Hence,  it  is  obvious  that  any  attempt  to  fix  the  quantity 
and  quality  of  the  daily  menu  according  to  strict  rule  must 
prove  a  failure. 

Lastly,  the  amount  and  kind  of  food  required  b}^  the  organ- 
ism depend  upon  its  environment.  For  instance,  the  diet-scale 
must  be  raised  in  winter  and  in  a  cold  climate,  the  augmenta- 
tion being  chiefly  in  fats,  carbo-hydrates,  and  other  readily 
oxidizable  materials  suited  for  heat  production.  Continued 
exertion,  too,  claims  an  increased  supply  of  nourishment;  an 
abundant  allowance  of  non-azotized  food-stuffs,  with  a  slighter 
increase  in  the  albuminates,  being  required  to  maintain  the  need- 
ful store  of  energy  in  the  blood.  Finally,  persons  given  to  sex- 
ual excesses  and  debauchery  require  a  very  substantial  dietarj^ 
to  enable  them  to  indulge  their  vices  with  impunity ;  indeed,  led 
by  a  just  instinct,  they  generally  make  a  wise  selection  from  the 
bill  of  fare  in  the  taverns  they  frequent. 

The  prevention  of  anfemia  demands  an  adequate  allowance  of 
daylight  and  fresh  air.  Tliese  are  important  elements  of  physi- 
cal well-being  and  promote  sanguiflcation.    A  life  spent  in  close 
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rooms,  especially  sunless  worksli()])s,  bi*inf>*s  on  juueinia.  It 
yliould  be  avoided  on  sanitary  grounds  by  every  one,  so  far  as 
cliiuate  and  occupation  permit.  These  causes  of  anemia  are 
usually  associated  with  a  third,  viz.,  insufficient  exercise,  pro- 
tracted bodily  quiescence  being  one  of  the  obstacles  to  active 
sanguification  (p.  316).  A  suitable  amount  of  exercise  in  the 
open  air  should  be  taken  dail}^  with  a  view  to  health,  if  not 
already  enforced  by  the  nature  of  our  occupation.  It  is  a  pow- 
erful means  of  preventing  anaemia,  and  should  always  be  ordered 
by  the  physician  when  the  patient  fails  to  take  the  initiative. 
Pecuniary  reasons  unfortunately  do  not  always  allow  us  to 
check  auffimia  at  its  source.  Man}^  people  are  obliged  by  dire 
necessity  to  spend  their  lives  in  sedentary  work  in-doors,  and 
thus  to  injure  their  health.  Public  and  private  beneficence  can 
do  more  to  remedy  such  evils  than  medical  advice.  On  the  other 
I  land,  the  physician  must  recommend,  and  if  need  be,  enforce  a 
complete  change  in  the  habits  of  such  persons  as  voluntarily 
subject  themselves  to  the  risk  of  becoming  aufemic  by  neglecting 
the  conditions  that  are  essential  to  the  normal  activity  of  sangui- 
fication, viz.,  light,  air,  and  exercise.  Scholars  in  easy  circum- 
stances, brooding  all  day  long  over  their  books — ladies,  who  when 
at  home  can  scarcely  muster  the  energy  required  for  needlework 
or  a  novel,  and  whose  acquaintance  with  the  outer  world  is  kept 
up  through  their  carriage  windows — to  these  and  others  like 
them  a  daily  dose  of  fresh  air  and  exercise  apportioned  to  their 
strength  (not  necessarilj^  in  the  form  of  hewing  wood  or  draw- 
ing water)  may  be  beneficially  prescribed.  It  is  in  childhood 
and  youth  that  the  lack  of  light,  air,  and  exercise  is  most  inju- 
rious, for  the  growing  body  demands  the  utmost  activity  from 
the  process  of  sanguification.  In  early  life,  therefore,  proph.y- 
lactic  measures  in  this  direction  ought  always  to  be  adopted, 
especially  if  the  individual  type  of  constitution  be  already 
stamped  with  a  disposition  to  anfemia  and  debility,  or  if  growth 
be  unduly  rapid.  How  often  in  cases  of  this  sort  do  we  find 
even  school  injurious.  We  find  it  necessary  to  protest  against 
the  long  hours  passed  in  enforced  quiescence  in  crowded  class- 
rooms, against  the  habit  of  giving  children  long  tasks  to  be  per- 
formed at  home,  etc.    Should  the  unlucky  child  show  any  signs, 
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real  or  imaginary,  of  an  inborn  talent  i'or  art,  this  talent  is  forth- 
with developed  {e.  g.,  by  lessons  and  practice  on  the  piano)  till 
at  length  no  time  at  all  remains  for  rest,  jjlay,  and  exercise  in 
the  open  air.  Even  the  obligatory  lesson  in  gymnastics  on  two 
afternoons  a  week  is  insufficient  to  counteract  the  bad  effects  of 
the  educational  system  by  which  the  child  is  deprived  of  leisure 
and  fresh  air.  Should  the  physician  perceive  any  signs  of 
approaching  aucemia  in  cases  of  this  sort,  he  must  urge  upon  the 
parents  in  the  strongest  terms  he  can  command  the  necessit}^  for 
restoring  the  proper  balance  between  work  and  play — ^between 
intellectual  development  and  bodily  vigor.  It  is  often  judicious 
to  send  the  child  into  the  country  now  and  then,  as  out-of-door 
exercise  may  thus  be  more  readily  obtained.  I  need  hardly  add 
that  the  grown-up  person  who  accompanies  the  child  will  often 
reap  much  advantage  from  the  change  should  his  or  her  blood- 
making  functions  be  impaired  by  an  unsuitable  course  of  life. 

Undoubtedly  beneficial  as  a  certain  amount  of  out-door  exer- 
cise is  for  healthy  persons,  whatever  their  age,  it  is  equally 
important  that  the  muscular  system  should  not,  if  possible,  be 
overtasked.  A  vigorous  constitution  enables  its  possessor  to 
undergo  prolonged  fatigue  during  the  prime  of  life  without  ill 
effect,  injury  resulting  only  if  other  causes — especially  want  of 
food — contribute  to  produce  it.  Again,  an  over-anxious  pro- 
phylaxis would  often  clash  with  the  commands  of  duty,  whose 
categorical  imperative  has  obliged  many  a  man,  in  season  and 
out  of  season,  to  stick  to  his  post  and  not  to  recoil  from  even 
"superhuman"  efforts.  But  unless  such  heroism  is  morally 
justified  by  the  importance  of  the  end  in  view,  even  a  man  in  the 
full  enjoyment  of  his  powers  is  bound  to  economize  them  and 
not  to  squander  them  prematurely  vnthout  adequate  reason. 
But  as  men  who  are  absorbed  into  the  vortex  of  a  life,  at  once 
exciting  and  exhausting,  are  often  wanting  in  prudence,  it  will 
often  fall  to  the  lot  of  the  physician  to  warn  them  against  their 
over-activity,  to  insist  upon  an  alteration  in  their  habits,  and 
thus  to  prevent  the  occurrence  of  ansemia  and  debility.  Pro- 
tracted bodily  exertion  is  most  hurtful  in  the  latter  part  of  life, 
as  the  conditions  requisite  for  the  renewal  of  the  blood  and  of 
its  store  of  energy  are  least  efficient  in  old  age  (p.  303).  Old 
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ptiople,  therefore,  must  beware  oi'  pliysical  over-exertion,  and 
persons  who  are  very  much  occupied  ought  always  to  be  ad- 
vised to  husband  tlieir  sti-ength  more  and  more  carefully  as 
vears  ffo  on.  Unfortunately,  the  physician  is  often  powerless  to 
prevent  the  premature  development  of  senile  anaunia  and  maras- 
mus, or  to  arrest  their  progress.  Poverty  is  often  to  blame  for 
people  advanced  in  years  having  to  exert  themselves  as  stren- 
uously as  they  did  in  youth,  and  to  earn  their  bread  in  the 
sweat  of  their  brow.  This  difficulty  can  only  be  met  by  public 
or  private  beneficence,  which  can  seldom  or  never  be  depended 
on  to  interfere  at  the  right  moment.  But  over-exertion  is  also 
very  dangerous  for  children  and  young  persons  who  are  grow- 
ing, for  tlie  processes  of  growth  absorb  a  great  deal  of  the  assim- 
ilated nutriment,  the  reserve  of  potential  energy  stored  up  in 
the  blood  being  comparatively  small.  The  state  very  riglitly 
takes  this  into  consideration,  e.  g.^  in  fixing  the  minimum  age 
for  military  service.  But  there  are  no  means  of  preventing 
unprincipled  employers  from  subjecting  children  and  undevel- 
oped youths  to  continued  over-exertion — true  villeinage — short- 
ening their  due  allowance  of  sleep,  and  thus  barbarously  robbing 
them  of  their  youthful  spirits  and  their  health. 

I  have  already  pointed  out  (in  the  section  on  Etiology)  how 
extremes  of  temperature,  weather,  and  climate,  ma}^  cause  or 
promote  ansemia.  Every  man  is  bound,  by  his  own  exertions  or 
those  of  others,  to  shield  himself  against  the  hurtful  influences 
in  question  by  the  needful  provisions  of  house,  clothing,  etc. 
Of  course,  the  best  plan,  when  the  health  is  in  a  precarious 
state,  is  to  avoid  the  detrimental  effects  of  a  hot  climate  or  a 
long  winter  b}^  a  temporary  or  permanent  change  of  abode. 
This  is  particularly  indicated  in  those  cases  where  age,  sex,  and 
constitution  are  favorable  to  the  development  of  anfemia,  as  for 
children  and  old  people,  for  women  and  delicate  persons.  Tlius, 
e.  g.,  parents  whose  duties  (as  missionaries,  merchants,  officers, 
etc.)  oblige  them  to  spend  a  great  part  of  their  lives  in  hot 
countries  (British  and  Dutch  India,  Central  America,  Africa, 
etc.),  do  well  to  send  their  children  home  to  Europe  at  an  earl}' 
age,  so  as  to  save  tlieir  almost  inevitable  ill-health.  So,  too,  the 
fashion  prevailing  in  Central  Europe,  of  spending  the  summer 
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months  in  an  Alpine  region,  ia  a  wise  precaution  against  anjeniia, 
especially  for  women  and  children.  Lastly,  it  is  often  very 
advantageous  for  delicate  persons  to  winter  in  a  southern  cli- 
mate, and  thus  to  have  an  opportunity  of  enjoying  sunlight 
and  fresh  air  during  the  inclement  season  of  the  year  without 
the  risk  of  catching  cold. 

The  connection  that  undoubtedly  exists  between  anaemia  and 
venereal  excesses  in  the  male  sex  renders  it  advisable  to  exer- 
cise due  supervision  over  growing  lads,  and  to  recommend  pru- 
dence to  adults  of  dissipated  habits.  The  physician  is  seldom 
able  to  offer  any  more  direct  opposition  to  an  over-excited,  pre- 
cocious, or  perverted  sexual  appetite.  This  difficult  task  must 
nearly  always  be  left  to  parents  and  teachers,  or  to  the  personal 
initiative  of  those  who  are  no  longer  under  parental  control.  It 
is  obvious  that  no  general  rule  can  be  laid  down  as  to  the  age  at 
which  sexual  appetite  may  be  regularly  indulged  without  detri- 
ment to  health,  for,  independently  of  bodily  vigor,  race,  nation- 
ality, and  climate  produce  considerable  differences  in  this  respect 
between  different  individuals. 

Our  preventive  measures  take  a  different  form  in  relation  to 
the  sexual  functions  of  the  female.  Here,  of  course,  it  is  not  so 
much  sexual  indulgence  itself  as  its  natural  consequences — 
pregnancy,  delivery,  and  lactation — that  give  rise  to  anasmia. 
Experience  has  proved  that  the  worst  effects  of  pregnancy  and 
childbirth  upon  the  composition  of  the  blood  are  to  be  antici- 
pated when  the  body  has  not  yet  reached  maturity — when  it 
still  requires  much  blood  to  sustain  its  own  growth  and  develop- 
ment. Early  marriages,  such  as  are  common  in  large  towns, 
and  too  often  prompted  by  the  desires  of  those  concerned,  are  of 
doubtful  wisdom  from  a  medical  point  of  view.  Now  and  then 
the  physician  may  be  consulted  by  the  bride's  parents  concern- 
ing the  hygienic  expediency  of  her  approaching  marriage ;  his 
answer  must  entirely  depend  upon  the  maiden's  constitution 
and  bodily  development,  and  cannot  be  guided  by  any  general 
formula.  Many  a  vigorous  and  well-developed  girl  may  unhesi- 
tatingly expose  herself  to  the  consequences  of  marriage,  under 
the  sky  of  Central  Euro]:>e.  on  tlie  completion  of  her  seventeentli 
year  ;  another,  more  delicately  framed,  will  do  wisely  in  waiting 
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till  she  is  eighteen  or  nineteen.    The  twentieth  year  once  i)iissed, 
matrimony  may  always  be  permitted  in  the  absence  ol'  positive 
disease  (especially  of  the  lungs  or  heart).     Under  such  cir- 
cumstances, however,  medical  advice  is  not  generally  sought, 
the  wedding  being  celebrated  without  any  scruple  as  regards 
health.    I  liave  already  had  occasion  to  point  out  that  preg- 
nancy is  a  very  i'ertile  cause  of  anaemia  ;  pregnant  women  ought, 
therefore,  to  be  very  careful  in  carrying  out  those  prophylactic 
measures  which  have  already  been  recommended,  more  espe- 
cially as  regards  diet,  exercise,  and  fresh  air.    Together  with 
cheerfulness  and  a  quiet  mind,  these  precautions  are  enough  to 
prevent  a  healthy  woman,  when  pregnant,  from  losing  her  health 
and  becoming  anaemic.    Finally,  any  intercurrent  disease  that 
may  befall  a  pregnant  woman  should  be  removed  as  soon  as 
possible,  as  it  is  very  likely  to  jDrove  the  starting-point  of  anae- 
mia ;  in  cases  of  this  nature,  however,  the  aucemia  is  of  a  symp- 
tomatic and  no  longer  of  an  idiopathic  kind.    The  operative  and 
dietetic  measures  to  be  adopted  during  and  after  delivery,  in 
order  to  guard  against  excessive  loss  of  blood,  are  fully  described 
in  works  on  obstetrics.    Whether  a  healthy,  though  not  actu- 
ally robust,  mother  should  evade  the  natural  duty  of  suckling 
her  offspring  from  fear  of  bringing  on  anaimia,  is  a  question  often 
submitted  to  the  physician  ;  he  must  be  guided  in  his  decision 
by  the  circumstances  peculiar  to  the  case.    Mere  delicacy  of 
constitution  on  the  mother's  part  does  not  contra-indicate  lacta- 
tion, so  long  as  there  is  no  special  predisposition  to  disease 
(more  especially  to  phthisis),  and  the  appetite  and  digestive 
powers  are  unimpaired.    If  the  nipples  are  in  a  suitable  state, 
and  the  mammary  glands  capable  of  secreting  a  sufficient  quan- 
tity of  good  milk,  lactation  ought  to  be  unhesitatingly  permitted. 
Under  such  circumstances  we  are  often  agreeably  surprised  to 
find  delicate  women,  not  previously  remarkable  for  being  full- 
blooded,  not  only  able  to  meet  all  the  phenomenal  demands 
made  upon  them  by  their  offspring,  but  actually-  gaining  tlesh, 
and  to  all  appearance  gaining  blood  as  well.    But  if,  as  lactation 
goes  on,  the  appetite  and  digestion  begin  to  fail,  it  is  prudent— 
if  the  mother's  constitution  be  originally  delicate — to  wean  the 
infant  as  soon  as  possible,  since  a  rapid  development  of  anaemic 
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symptoms  is  otlierwise  almost  certain  to  ensue.  Again,  it  is  not 
right  for  women  who  are  not  exceptionally  robust  to  go  on 
suckling  too  long,  even  though  they  may  appear  to  bear  the 
drain  upon  their  constitution  fairly  well.  No  child  ought  to  be 
kept  at  the  breast  after  it  is  twelve  months  old.  I  may  conclude 
my  remarks  on  this  subject  by  saying  that  every  nursing  mother 
requires  continued  and  careful  watching  on  the  part  of  her 
physician,  and  the  utmost  prudence  on  her  own  part,  in  order 
that  her  task  nin,y  be  restricted  within  limits  that  are  comjDatible 
with  health. 

The  inliuence  of  prolonged  and  severe  emotion  in  producing 
anaemia  may,  to  a  certain  extent,  be  neutralized  by  conscious 
and  energetic  volition ;  the  individual  must  obtain  the  mastery 
over  the  anxiety  and  grief  that  torture  him.  Original  tempera- 
ment often  decides  whether  a  man  shall  remain  undaunted  by 
the  blows  of  fate,  or  be  crushed  and  possibly  destroyed  by  them. 
Persons  of  sanguine  and  phlegmatic  nature  are  better  off  in  this 
respect  than  those  of  melancholic  and  of  choleric  temperament ; 
but  the  greater  vigor  of  choleric  individuals  often  enables  them 
to  rise  superior  to  their  misfortunes  by  self-appointed  labor  and 
new  aims.  It  may  occasionally  be  the  physician's  duty  to 
rouse  the  energy  of  the  will  when  it  happens  to  be  dormant. 
This  may  be  done  by  manly  exhortation,  and  by  freeing  the 
mind  of  the  affected  person  from  the  exclusive  tyranny  of  the 
emotions  and  turning  it  into  some  channel  of  useful  activity. 
The  measure  of  success  attained  will  depend  more  on  the  art 
than  on  the  professional  knowledge  of  the  physician  ;  and  only 
that  physician  deserves  the  name  of  a  true  artist  who,  with- 
out theati-ical  affectation  and  unctuous  verbiage,  combines  an 
observant  e^  e  with  a  warm  heart,  notwithstanding  the  manifold 
hardening  influences  to  which  he  is  exposed. 

The  prevention  of  symptomatic  an?emia  is,  in  the  flrst  place, 
identical  with  that  of  the  disease  to  which  the  anaemia  is  due. 
When  any  such  disease,  whether  local  or  constitutional,  is 
alread}^  present,  we  must  aim  at  its  speedy  removal  by  appro- 
priate interference.  How  this  object  may  be  attained  in  any 
particular  case,  and  the  likelihood  of  its  successful  attainment, 
will  be  found  fully  discussed  in  other  parts  of  this  Cyclopaedia. 
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Tliei-o,  too,  the  reader  may  learn  liow  tlie  treatment  of  the 
primary  disease,  when  local,  is  influenced  by  its  situation ;  when 
constitutional,  by  its  localizations.  In  this  place,  we  can  only 
suggest— from  the  stand-point  of  general  pathology  and  general 
therapeutics — certain  broad  principles,  varying  with  the  nature 
of  the  primary  disease,  by  conforming  to  whi(;li  we  may  occasion- 
ally succeed  in  preventing  the  occurrence  of  aufemia. 

The  measures  to  be  adopted  for  the  prevention  and  arrest  of 
bleeding  from  accidental  wounds  and  during  operations  are  fully 
described  in  works  on  surgery.  Obstetric  manuals  treat  of  the 
methods  of  preventing  and  controlling  hemorrhage  before,  during, 
and  after  delivery.  Prophylactic  measures  are  too  often  power- 
less against  the  bleeding  that  occurs  in  many  internal  diseases. 
Such  bleeding  is  often  unexpected  and  comes  on  during  apparent 
health  {e.  g.,  profuse  haemoptysis  in  commencing,  but  still  latent, 
phthisis ;  hsematemesis  from  a  gastric  ulcer,  not  hitherto  betrayed 
by  any  symptoms).  In  other  cases,  a  correct  diagnosis  may 
enable  us  to  foresee  the  possibility  of  a  dangerous  hemorrhage. 
It  then  becomes  our  duty  to  counteract,  as  far  as  may  be  possible, 
the  tendency  to  its  occurrence ;  and  the  following  suggestions 
are  offered  as  a  guide  under  such  circumstances. 

The  bleeding  that  occurs  during  various  internal  maladies 
may  be  traced,  partly  to  local  or  general  disease  of  the  vessels, 
partly  to  local  or  general  rise  of  blood-pressure.  Accordingly, 
when,  in  consequence  of  some  disease,  local  disturbances  have 
taken  place  in  the  nutrition  of  the  vascular  walls,  there  is  a  con- 
stant risk  of  rupture,  bleeding,  and  consequent  anaemia  ;  we  are 
then  bound  to  take  every  possible  precaution  against  mechanical 
injury  of  the  threatened  part,  since  this  is  not  unfrequently  the 
immediate  cause  of  hemorrhage. 

For  instance,  when  an  aneurism  of  the  thoracic  aorta  has  eaten  its  way  through 
the  ribs  and  is  only  covered  by  the  soft  parts,  it  is  prudent  to  apply  a  leaden  shield 
over  the  tumor  so  as  to  protect  it  against  accidental  rupture  by  external  violence. 
Again,  we  prohibit  hard  and  gritty  articles  of  food  in  cases  of  gastric  ulcer  or 
of  enteric  fever  with  ulceration  of  the  bowels,  for  fear  of  their  injuring  exposed 
vessels,  and  so  giving  rise  to  hemorrhage. 

When  the  blood-vessels  are  diseased  at  any  point,  we  must 
be  on  our  guard  against  any  rise  of  arterial  tension,  either  gene- 
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ral  or  limited  to  the  affected  area,  for  this  may  lead  to  rupture 
of  the  vessels  whose  power  of  resistance  is  impaired.  A  general 
rise  of  tension  is  brought  on  by  any  cause,  such  as  a  full  meal 
(especially  if  it  include  hot  food  and  drink,  and  alcoholic  bever- 
ages), bodily  exertion,  passion,  etc.,  which  gives  rise  on  the  one 
hand  to  a  sudden  increase  in  the  total  volume  of  the  blood, 
on-  the  other  to  increased  energy  of  the  heart's  action.  Such 
patients  ought,  therefore,  to  cultivate  peace  both  of  mind  and 
of  body,  to  take  their  meat  and  drink  cold — the  latter  in  small 
quantities  at  a  time — and  to  avoid  alcohol,  unless  absolutely 
necessary  to  keep  up  their  strength. 

liocal  increase  of  tension  may  be  caused  by  mechanical,  chem- 
ical, and  thermic  irritation,  either  directly — as  when  an  afflux 
of  blood  takes  place  to  the  particular  vascular  area  ;  or  indirectly 
— as  when  ischsemia  of  a  neighboring  vascular  territory  gives  rise 
to  collateral  fluxion.  Hence,  a  part  from  which  bleeding  may  be 
expected  to  occur  should  be  protected  against  any  such  direct 
irritation  as  might  lead  to  its  becoming  congested.  We  must 
also  take  precautions  against  collateral  hyperaemia  of  the  affected 
region,  and  do  our  best  to  remove  it  by  derivative  means  when  it 
already  exists. 

Phthisical  patients  who  show  a  disposition  to  haemoptysis  are  exposed  to  risk  by 
inhaling  air  loaded  with  dust,  or  containing  acrid  vapors,  or  of  too  high  or  too  low 
a  temperature ;  we  know  from  experience  that  such  causes  are  apt  to  provoke  bleed- 
ing from  the  lungs.  A  draught  of  very  cold  water  imprudently  swallowed  by  sucIj 
patients  at  a  moment  when  the  heart's  action  is  excited,  may  cause  an  exhausting 
hemorrhage  from  the  bronchi;  the  sudden  chilling  of  the  stomach  causing  ischoemia 
of  its  walls  and  thus  determining  a  collateral  fluxion  to  the  respiratory  organs  (L. 
Hermann  ').  Again,  it  is  very  dangerous  to  go  on  with  the  cold-water  treatment  of 
enteric  fever  when  the  slightest  trace  of  blood  has  been  detected  in  the  stools.  The 
altered  distribution  of  the  blood  consequent  on  the  abstraction  of  heat  (ischsemia  of 
the  surface,  congestion  of  the  internal  parts  of  the  body)  is  almost  certain  to  cause 
profuse  hemorrhage  from  the  intestine. 

Should  the  disease  of  the  vascular  walls  be  general  instead  of 
local— should  there  be  a  "hemorrhagic  diathesis" — precautions 
of  a  local  nature  will  clearly  be  useless.  We  must  be  doubly 
careful  to  avoid  wounds  and  mechanical  injuries,  as  well  as  all 
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soiir^'es  of  irritation  capable  of  exciting  liyperjemia  or  increasing 
the  energy  of  the  heart's  action;  we  must  beware  of  anytliiiig 
likely  to  disturb  the  circulation,  whether  by  collateral  fluxion  or 
by  venous  stasis.  The  remedies  suited  to  improve  the  condition 
of  the  vascular  walls  will  be  discussed  in  the  chapters  on  the 
treatment  of  Scurvy  and  Purpura. 

I  need  hardly  point  out  that  profuse  bleeding,  from  whatever 
cause,  should  be  checked  as  soon  as  possible.  This  is  not  merely 
a  preventive  of  anaemia,  but  a  principal  element  in  its  treatment ; 
a  prompt  fulfilment  of  the  indicatio  causalis  being  the  best 
guarantee  of  ultimate  success. 

Again,  the  means  employed  for  the  prevention  of  anaemia  due 
to  exhausting  discharges — apart  from  those  designed  to  stifle  the 
primar}"  disease — are  identical  with  the  measures  by  which  we 
seek  to  fulfil  the  indicatio  causalis  and  indicatio  morbi  ;  hence, 
their  discussion  may  be  reserved  for  the  sections  on  treatment. 

When  the  symptoms  associated  with  the  recent  development 
of  a  tumor  are  such  as  to  suggest  that  it  is  of  malignant  nature, 
it  should  be  completely  and  immediately  extirpated  (provided 
its  size  and  anatomical  relations  allow  of  the  operation).  We 
thus  strike  at  the  very  root  of  the  imminent  cachexia  and  impov- 
erishment of  the  blood.  We  must  take  care  to  do  our  work 
thoroughly,  and  not  rest  satisfied  with  the  removal  of  those  parts 
only  which  are  visibly  diseased.  There  is  every  probability  that 
the  surrounding  tissues  are  already  infected ;  hence,  our  inci- 
sions should  be  made  well  beyond  the  limits  of  the  tumor,  so  as 
to  enable  us  to  remove  its  bed  as  well  as  itself.  We  must  beware 
of  permitting  any  shreds  of  the  growth  to  remain  in  contact  with 
the  raw  surface,  for  they  may  be  grafted  on  to  the  healthy  tis- 
sues, renew  the  morbid  process,  and  ultimately  necessitate  fresh 
and  still  more  extensive  attempts  at  removal.  Only  when  these 
and  similar  precautions  are  attended  to,  is  the  removal  (for  pro- 
phylactic reasons)  of  cancerous  growths  justified  and  likely  to 
do  good ;  it  Is  equally  clear  that  operative  interference,  when 
inadequate,  is  worse  than  useless.' 

Those  forms  of  oligsemia  which  result  from  toxic  and  infective 
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processes,  and  those  due  to  animal  parasites  {ancliylosiomum 
duodenale)  can  only  be  prevented  by  carrying  out  the  mea^jures 
described  in  the  corresponding  chapters  of  this  Cyclopaedia,  and 
which  may  be  grouped  under  the  following  heads  :  annihilation 
of  the  specific  cause  of  disease ;  prevention  of  its  access  to  the 
body  ;  diminution  of  individual  susceptibility  to  its  influence. 

I  have  already  noticed  the  important  part  played  by  hin- 
drances to  the  ingestion,  digestion,  and  assimilation  of  food  in 
causing  anaemia.  Continued  attention  to  these  functions,  both 
in  health  and  disease,  must  therefore  constitute  an  important  ele- 
ment in  our  prophylaxis  ;  and  remedial  measures  ought  always 
to  be  resorted  to  as  soon  as  the  regular  course  of  these  physio- 
logical processes  is  interfered  with  by  disease.  The  timely 
removal  of  any  such  disease  is  undoubtedly  the  surest  way  of 
preventing  the  development  of  a  secondary  anaemia.  We  must 
spare  no  effort  to  secure  this  object,  when  the  disease  is  in  any 
way  amenable  to  treatment,  and  especially  if  it  admits  of  being 
wholly  eradicated.  When  this  is  impossible,  we  must  confine 
ourselves  to  supplying  the  blood  with  as  much  material,  charged 
with  potential  energy,  as  we  can  ;  and  we  must  take  care  to  sup- 
ply it  in  the  most  appropriate  form  and  by  the  most  suitable 
channels.  But  these  rules  apply  as  well  to  the  treatment  as  to 
the  prophylaxis  of  anaemia ;  indeed,  they  are  more  important  in 
relation  to  the  former  than  to  the  latter;  hence,  any  detailed  dis- 
cussion of  the  subject  may  be  postponed. 

Patients  suffering  from  venous  stasis  due  to  disordered  action 
of  the  heart  are  in  imminent  danger  of  becoming  anaemic,  since 
the  circulatory  disturbance  interferes  with  the  passage  of  the 
recrementitial  lymph  into  the  blood.  Hence,  the  prophylaxis  of 
anaemia  in  the  presence  of  any  primary  disease  tending  to  pro- 
duce degenerative  changes  in  the  heart  (more  especially  valvular 
defects,  pulmonary  emphysema,  chronic  interstitial  pneumonia) 
implies  the  avoidance  of  everything  likely  to  promote  those 
degenerative  changes,  and  thereby  to  augment  the  functional 
inefficiency  of  the  heart.  I  refer  to  bodily  over-exertion,  exhaust- 
ing emotions,  intercurrent  disease  (especially  of  a  febrile  kind), 
and— in  the  female  sex— childbirth.  In  our  treatment  of  the 
primary  disease  and  of  its  intercurrent  complications  we  must 
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never  forget  tlie  patient's  liability  to  "  cachexia  cardiaqiic 
(p.  385)  ;  all  weakening  measures,  especially  bloodletting,  must 
be  sedulously  avoided,  or  only  resorted  to  for  the  purpose  of 
saving  life.  Lastly,  when  the  signs  of  disturbed  compensation 
are  already  developed,  we  must  endeavor,  as  far  as  we  can,  to 
regulate  the  circulation  by  the  periodical  use  of  cardiac  tonics — 
especially  digitalis — in  order,  if  possible,  to  delay  the  ill  effects 
of  the  venous  stasis  upon  the  composition  of  the  blood. 

Prophylactic  measures  are  altogether  powerless  against  those 
highly  malignant  forms  of  anaemia  which  arise  in  connection 
with  hypertrophy  of  the  spleen  and  multiple  disease  of  the  lym- 
phatic glands  (splenic  and  lymphatic  anaemia) ;  for  the  etiology 
of  these  affections  of  the  cytogenic  apparatus  is  still  shrouded  in 
obscurity.  Even  after  the  diseased  condition  of  the  spleen  and 
lymphatic  glands  is  manifestly  present,  the  threatened  inanition 
of  the  blood  does  not  usually  admit  of  prevention  ;  all  that  we 
can  do  is,  by  a  tonic  plan  of  treatment,  to  retard  its  course. 

Finally,  the  prophylaxis  of  anaemia  is  very  specially  con- 
cerned with  all  pyrogenic  noxae.  Aided  by  the  thermometer,  we 
have  to  recognize  the  presence  of  fever,  and  to  oppose  its  prog- 
ress with  all  the  means  in  our  power.  We  know  that  the  chief 
causes  of  fever  are :  the  entrance  of  infective  material  into  the 
blood ;  the  inflammation  of  parts  abundantly  supplied  with 
lymphatics  ;  the  absorption  of  the  products  of  previous  inflam- 
matory changes.  Hence  the  preventive  measures  to  be  adopted 
against  the  consecutive  form  of  febrile  anaemia  must  consist, 
according  to  the  nature  of  the  particular  cause,  now  in  precau- 
tions against  the  contagia  and  miasms,  now  in  prudent  antiphlo- 
gistic measures,  now  in  the  timely  removal  (especially  by  oper- 
ative interference)  of  stagnant  inflammatory  products.  Recent 
clinical  observations  have  proved  that  many  fevers  are  avoidable, 
and  that,  by  adopting  suitable  prophylactic  measures,  we  may, 
in  many  cases,  prevent  both  the  fever  itself  and  the  anaemic 
marasmus  which  invariably  follows  it. 

A  few  illustrations  will  help  to  impress  the  general  principles  stated  above  upon 
the  reader's  mind.  The  very  successful  results  obtained  since  Lister  recommended 
the  strict  fulfilment  of  the  antiseptic  method  (careful  purification  of  instruments 
and  dressings,  performance  of  surgical  operations  under  carbolic  spray,  etc.)  liave 
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taught  us  that  lioth  simple  traumatic  fever  and  malignant  septicaimia  are,  in  all 
likelihood,  avoidable  accidents — at  any  rate,  in  connection  with  recent  -vvoilnds  duo 
to  operation,  or  older  wounds  unattended  by  pyrexia.    For  instance,  in  the  surgical 
wards  at  Basle,  Lister's  method  has  gradually  been  introduced,  and  carried  out 
more  and  more  carefully,  during  the  last  two  years,  and  during  this  period  fever 
has  been  noticed  in  less  than  one-third  of  all  the  patients  admitted.   This  statement 
includes  the  slightest  febrile  exacerbations  (rise  of  temperature  to  38"  C,  =  100.4' 
F.)  and  the  most  severe  injuries  (compound  fractures,  etc.)  and  operations  (ovari- 
otomy, amputation  through  the  thigh,  etc.).    Again,  every  physician  is  aware  that 
the  customary  treatment  of  inflammation  in  all  the  manifold  inflammatory  disorders 
•of  various  orgians — by  local  bloodletting,  application  of  cold  to  the  inflamed  region, 
preparations  of  iodine  and  mercury,  both  outwardly  and  inwardly  employed — 
frequently  produces  antipyretic  as  well  as  antiphlogistic  effects.    This  shows  that 
many  forms  of  fever  depend  on.  the  presence  of  inflammation.    Lastly,  there  are 
many  cases  in  which  fever  is  associated  with  the  retention  of  inflammatory  products 
in  the  body  (serous  and  especially  purulent  exudations),  disappearing  at  once  when 
an  abscess  is  opened  or  an  exudation  removed  by  tapping.    Here,  as  in  the  other 
instances  I  have  quoted  to  illustrate  my  meaning,  the  successful  prevention  of 
fever,  or  the  early  removal  of  its  cause  when  it  already  exists,  are  measures  of  an 
eminently  conservative  kind,  saving  the  blood  from  otherwise  unavoidable  impover- 
ishment, and  the  organism  from  a  reduction  of  its  status  quo. 

I  need  liardly  say  that,  for  the  prevention  of  anaemia  and 
marasmus,  it  is  quite  as  important  to  cure  the  fever  as  to  remove 
its  cause  ;  but,  as  the  means  we  employ  for  this  purpose  are,  in 
the  main,  identical  with  those  we  have  recourse  to  in  the  treat- 
ment of  febrile  anaemia,  their  description  may  fairly  be  reserved 
for  the  ensuing  section 


Indicatio  Cmisalis. 

A  thorough  inquiry  into  the  causes  of  an  existing  anaemia 
usuall}^  constitutes  an  indispensable  preliminary  to  its  satisfac- 
tory treatment.  Only  by  taking  the  patient's  history  and  pres- 
ent condition  into  account,  together  with  all  the  circumstances 
of  his  case,  can  we  hope  to  unravel  the  tangled  skein  of  causa- 
tion sufficiently  to  enable  us  to  frame  a  plan  of  treatment, 
whether  empirical  or  rational,  on  an  approximately  secure  basis. 
Moreover,  there  are  many  cases  of  comparatively  recent  origin  in 
which  a  successful  result  may  be  achieved  by  sini]ily  fulfilling 
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the  indicatio  causalis,  without  recourse  to  strictly  remedial 
measures. 

Should  the  negative  result  of  an  objective  examination  enable 
us  to  conclude  that  the  anaemia  is  not  symptomatic,  should  the 
patient's  history  indicate  that  the  disease  is  idiopathic,  our  first 
aim  in  treatment  will  be  to  effect  a  complete  alteration  in  his 
mode  of  life.  A  liberal  supply  of  nourishing  food  must  be 
substituted  for  comparative  starvation  ;  the  pale  recluse  must  be 
made  to  take  out-door  exercise  ;  the  victim  of  over-work  and 
worry  must  be  set  free,  either  permanently  or  for  a  time,  from 
the  bondage  of  society  ;  he  must  have  peace  of  mind  and  sleep. 
These  and  similar  measures  are  more  likely  to  be  successful  than 
any  "tonics,"  if,  while  the  latter  are  administered,  the  patient 
is  permitted  to  continue  his  previous  mode  of  life.  I  need  not 
recapitulate  all  those  rules  which  have  already  been  enumerated 
under  the  prophylaxis  of  idiopathic  anaemia.  Suffice  it  to  say 
that  the  directions  concerning  individual  noxae,  laid  down  for 
the  prevention  of  anaemia,  apply  with  still  greater  force  to  its 
treatment  when  they  happen  to  meet  the  indicatio  causalis  in 
any  concrete  instance. 

The  treatment  of  symptomatic  anaemia,  on  the  other  hand, 
will  primarily  consist  in  the  removal,  or,  at  any  rate,  the 
improvement  and  modification  of  the  primary  disease  in  which 
the  blood-change  originates,  and  by  which  it  is  kept  up.  The 
indicatio  causalis,  as  regards  the  consecutive  anaemia,  will  thus 
be  identical  with  the  indicatio  morhi,  as  regards  the  primary 
disease.  To  some  extent,  moreover,  a  symptomatic  treatment  of 
the  latter  will  tend  to  suppress  the  causes  of  the  former,  for  the 
effect  of  a  morbid  process  in  causing  anaemia  often  depends,  not 
so  much  on  the  totality  of  its  essential  characters,  as  on  some 
particular,  perhaps  accidental  features ;  hence,  we  may  fre- 
quently find  ourselves  most  successful  in  checking  the  progress 
of  anaemia  when  we  turn  our  attention,  chiefly  or  entirely,  to 
the  latter.    I  shall  now  briefly  recapitulate  the  various  causes 

symptomatic  anaemia — still  from  the  standpoint  of  general 
pathology, — laying  down  suggestions  for  their  suitable  manage- 
nient  as  I  go  on.  Most  of  the  subject-matter  has  already  been 
dealt  with  in  the  foregoing  section ;  I  shall  therefore  lay  par- 
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ticular  stress  on  those  points  which  have  not  liitherto  received 
due  consideration. 

The  indicatio  causalis,  as  regards  anaemia  produced  or  kept 
up  by  hemorrhage,  consists  in  stopping  the  effusion  of  blood  as 
speedily  as  possible.  The  surgical  and  obstetrical  aspects  of  this 
problem,  together  with  a  description  of  the  styptic  methods  in 
ordinary  use,^  need  not  engage  our  attention  here.  Treatment  is 
often  powerless  against  the  bleeding  that  occurs  in  the  course  of 
various  visceral  diseases,  especially  when  the  blood  is  poured  out 
internally.  The  prospect  is  less  desperate  when  the  bleeding 
takes  place  from  a  part  accessible  to  styptic  applications,  e.  g., 
the  lining  membrane  of  the  nasal  fossae.  Such  applications 
ought  to  be  made  at  once— cold,  plugging  of  the  nares,  alum, 
liquor  ferri  perchloridi,  and  the  mineral  astringents  generally, 
being  employed.  At  the  same  time  the  precautions  enumerated 
in  the  section  on  prophylaxis  (p.  434) — avoidance  of  bodily  exer- 
tion, of  mental  emotion,  of  hot  food,  of  alcoholic  beverages,  etc. 
— must  be  strictly  observed.  Lastly,  the  reader  may  be  warned 
against  removing  the  plugs  and  other  means  of  compression 
employed,  roughly  and  incautiously,  and  thereby  disturbing  any 
coagula  that  may  have  formed.  If  the  blood  be  poured  out  from 
some  organ  or  region  in  the  interior  of  the  body,  our  prospects 
of  checking  the  hemorrhage  by  any  direct  method  are  far 
slighter  ;  yet  even  in  these  cases  we  must  not  omit  to  employ 
any  means  capable  of  moderating  the  bleeding,  whether  medi- 
ately or  immediately.  Keeping  body  and  mind  at  rest,  avoiding 
all  food  and  drink  likely  to  excite  the  heart,  removal  of  hurtful 
sources  of  irritation,  stopping  all  treatment  calculated  to  induce 
or  maintain  direct  or  collateral  hyperaemia  of  the  bleeding  part — 
these  are  negative  but  highly  important  measures.  Cold  ought 
to  be  energetically  applied  to  the  surface,  as  near  the  supposed 
seat  of  hemorrhage  as  possible,  by  means  of  ice-bags,  cold  com- 
presses frequently  renewed,  etc.  Should  the  blood  come  from 
any  point  that  is  accessible  to  astringents,  these  ought  always  to 


'  Ligation  of  bleeding  vessels ;  compression  by  the  fingers,  by  instruments,  by 
bandages  ;  plugging ;  local  application  of  cold  and  of  the  actual  cautery :  local  applica- 
tion of  styptics  and  astringents  to  the  bleeding  surface,  etc, 
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be  employed,  with  the  proviso  that  their  employment  do  not 
cause  the  patient  bodily  discomfort  or  excite  his  mind. 

Thus,  e.  g.,  when  bleeding  occurs  from  the  stomach  and  bowels,  alum  whey 
should  be  liberally  administered;  when  from  the  former  alone,  solutions  of  tannic 
acid  or  nitrate  or  silver.  In  copious  and  obstinate  hajmojitysis,  inhalation  of 
atomized  solutions  of  perchloride  of  iron  or  of  alum  should  be  tried.  In  hajmaturia 
large  doses  of  tannic  acid  may  be  given  internally,  as  this  substance  is  eliminated 
by  the  kidneys  in  the  form  of  gallic  acid.  In  bleeding  from  the  rectum  and  colon, 
astringent  enemata  are  indicated.  Concerning  the  dose  and  mode  of  administration 
of  these  different  remedies,  the  reader  will  obtain  full  information  from  those 
chapters  of  the  present  Cyclopjedia  which  treat  of  hemorrhage  from  the  different 
•rgans  of  the  body. 

Remedies  which  tend  to  cause  contraction  of  the  vessels  are 
occasionally  of  great  nse.  Among  them  the  preparations  of 
lead  and  of  ergotin  occupy  a  prominent  place.  Acetate  of  lead 
may  be  given  in  a  dose  of  0.3  grammes  (four  and  a  half  grains) 
several  times  a  day,  in  powder  or  pill ;  or  the  watery  extract 
of  ergot  in  large  doses  from  one  to  three  times  a  day  (0.2-0.5 
grammes  [from  three  to  eight  grains]  by  the  mouth,  or  better 
still,  hypodermically).  The  occurrence  of  the  well-known  symp- 
toms of  poisoning  (sensation  of  wooUiness  in  the  finger-tips,  slow 
pulse,  nausea,  colic,  etc.)  contra-indicate  the  further  use  of  these 
remedies ;  but  we  must  not  allow  ourselves  to  be  deterred  from 
a  methodical  employment  of  the  large  doses  indicated  above  by 
©ver-anxiety  as  to  the  consequences. 

When  anjemia  is  kept  up  by  pathological  discharges,  the 
topical  application  of  astringents  and  balsamic  remedies  to  the 
secreting  surface  is  urgently  indicated.  Such  remedies  will  often 
put  a  stop  to  the  discharge.  I  may  instance  the  treatment  of 
bronchorrhoea  by  inhalations  of  tannic  acid  and  alum  or  of  the 
vapor  of  turpentine  ;  the  treatment  of  genito-urinary  discharges 
by  the  internal  administration  of  tannin,  cubebs,  copaiba,  and  by 
the  injection  of  astringent  solutions  into  the  urethra  and  bladder. 
The  anjemia  caused  by  acute  inflammation  with  abundant  exu- 
dation is  best  counteracted  by  antiphlogistic  measures ;  that 
resulting  from  ulceration  and  necrosis  of  tissue  should  be  treated, 
/.  e.,  should  have  its  causes  eradicated,  by  surgical  interference. 
In  the  anaemic  marasmus  caused  by  heterologous  growths  of  a 
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malignant  character,  the  indicatio  causalis  can  only  be  met 
when  the  tumor  admits  of  being  extirpated  without  immediate 
danger  to  life.  It  is  very  doubtful  whether  condurango  bark, 
lately  vaunted  as  a  panacea  for  cancer,  exerts  any  influence 
when  administered  internally.  In  removing  malignant  growths 
by  operation,  the  precautions  enumerated  on  p.  435  require  a 
double  share  of  attention  when  symptoms  of  anemia  and  maras- 
mus are  already  present ;  for  it  is  under  such  conditions  that 
the  disease  is  most  likely  to  recur.  AVhen  the  malignant  pro- 
cess has  already  become  generalized,  the  extirpation  of  a  single 
tumor  is  only  indicated  when  it  happens  to  interfere  mechan- 
ically with  some  vital  organ ;  otherwise  its  removal  is  useless, 
and  should  not  be  attempted.  A  systematic  excision  of  all  the 
growths  accessible  to  the  knife  in  cases  of  generalized  carcinosis 
and  multiple  sarcoma  offers  no  guarantee  against  the  develop- 
ment of  similar  tumors  in  the  interior  of  the  body;  moreover, 
it  is  often  impracticable.  The  complete  and  early  removal  of 
the  primary  tumor,  when  its  position  allows  of  it,  is  the  only 
effectual  safeguard  we  can  offer ;  I  need  only,  therefore,  recom- 
mend the  remarks  on  p.  435  once  more  to  the  consideration  of 
the  reader. 

In  the  toxic  and  infective  forms  of  anaemia,  it  must  be  our 
object  to  promote  the  elimination  or  destruction  of  the  poison 
which  has  entered  the  body.  Here  are  soine  examples  of  the 
success  that  may  attend  the  fulfilment  of  the  indicatio  causalis 
in  cases  of  this  nature.  The  methodized  administration  of  qui- 
nine, arsenic,  and  the  preparations  of  eucalyptus  gives  brilliant  re- 
sults in  the  treatment  of  the  paludal  cachexia.  Mercurial  inunc- 
tion, prudently  carried  out,  exerts  a  positively  tonic  influence  in 
oases  of  syphilitic  marasmus.  These  instances  prove  the  efficacy 
of  specific  treatment  directed  against  the  specific  causes  of  partic- 
ular varieties  of  aucemia.  The  anaemia  due  to  animal  parasites, 
too,  can  only  be  cured  by  employing  suitable  anthelmintics. 

In  the  managemient  of  Anchylostomuin-d\%Qii'&c  in  Egypt,  Griesinger  obtained 
very  successful  results  from  the  use  of  oil  of  turpentine  in  combination  with  calo- 
mel, in  purgative  doses.  Wucherer  mentions  that  the  milky  juice  of  a  plant  grow- 
ing in  Brazil  {Ficus  dolinria)  is  popularly — and  successfully — employed  as  a 
remedy  for  the  same  disease. 
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Diseases  tliat  induce  anremia  by  interfering  witli  the  inges- 
tion of  food  are  of  so  many  different  kinds  that  no  general  rules 
can  be  laid  down  for  their  treatment.    The  reader  may  consult 
those  chapters  of  the  present  work  in  which  the  diseases  of  the 
upper  part  of  the  alimentary  canal  (mouth,  pharynx,  oesophagus, 
stomach)  are  dealt  with  ;  I  need  only  say  that  when  local  obstacles 
in  that  region,  e.       inflammation,  ulceration,  stricture,  paraly- 
sis, interfere  with  swallowing  or  with  the  passage  of  the  stomach - 
tube,  excellent  results  may  be  achieved  by  adopting  Leube's 
method.    This  consists  in  administering  a  mixture  of  raw  meat 
and  pancreatic  tissue  per  rectum.    (For  details,  see  article  on 
Diseases  of  the  Stomach.)    This  plan  of  artificial  feeding  is  also 
of  inestimable  value  in  that  form  of  anaemia  which  results  from 
uncontrollable  vomiting.    In  many  such  cases  admitted  into  the 
clinical  wards  at  Basle  during  the  last  two  years,  the  introduc- 
tion of  food  by  the  mouth  has  been  reduced  to  a  minimum  or 
€ven  wholly  stopped  for  days  without  giving  rise  to  any  appreci- 
able symptoms  of  inanition  so  long  as  the  patients  were  fed  by 
the  bowel.    It  was  often  found,  moreover,  especially  in  cases  of 
gastric  ulcer,  that  after  several  days  of  absolute  rest  the  stomach 
would  regain  its  tolerance  of  food ;  in  all  likelihood  because  the 
ulcer  underwent  spontaneous  cicatrization  during  the  interval, 
and  the  cause  of  vomiting  was  thus  removed.    The  following  is 
a  brief  account  of  one  of  these  cases  : 

Marie  J  .  .  .  thirty-six  years  of  age,  a  cook,  admitted  on  3d  of  Novemlier, 
1874.  Has  suffered  previously  from  occasional  attacks  of  cardialgia,  but  without 
vomiting.  Enjoyed  good  health  during  the  summer  of  1874.  Since  the  beginning 
of  October,  however,  has  been  subject  to  severe  cardialgia  with  intense  though  cir- 
cumscribed tenderness  on  pressure  over  the  epigastrium.  During  the  last  fourteen 
days  has  been  sick  several  times  a  day ;  the  vomited  matters  have  always  been  very 
acid,  and,  on  one  occasion,  they  contained  blood.  On  November  3d  everything  she 
took  caused  acute  pain,  and  was  immediately  vomited.  From  the  4th  to  the  13th, 
accordingly,  her  stomach  was  kept  absolutely  at  rest,  and  during  this  period  an 
enema  of  pancreatic  mince-meat  was  administered  daily  (70  grammes  of  pancreas, 
140  grammes  of  meat).  No  return  of  sickness  or  cardialgia  after  the  4th.  The 
patient  feels  perfectly  well,  shows  no  intolerance  of  the  enemata,  the  residue  of 
which  has  generally  to  be  cleared  out  by  an  evacuant  clyster  after  twenty-four 
hours'  sojourn  in  the  rectum.  On  the  13th  of  November  a  milk  diet  in  gradually 
increasing  quantities  is  begun.  No  further  treatment.  Discharged  cured  on  3d  of 
December,  1874. 


444       IMMERMANN. — GENERAL  DISORDERS  OF  NUTRITIOX. 

If  anaemia  be  caused  and  maintained  by  exhausting  diarrlioea, 
we  must  have  recourse  to  astringent  remedies,  and  to  those 
which,  like  opium,  ipecacuanha,  and  acetate  of  lead,  apparently 
owe  their  constipating  property  to  their  power  of  retarding  or 
arresting  peristalsis,  and  thus  preventing  the  chyme  from  being 
hurried  too  rapidly  down  the  digestive  tube.  Again,  should  we 
have  reason  to  suspect  that  the  exaggerated  peristalsis  is  excited 
by  some  acrid  products  resulting  from  decomposition  of  the 
intestinal  contents,  our  best  plan,  in  order  to  stop  this  so-called 
fermentation-diarrhoea,  will  be  to  prescribe  antizymotics,  e.  g., 
small  doses  of  calomel,  creosote,  benzine,  etc. 

The  most  common  of  all  the  varieties  of  symptomatic  anaemia 
is  that  resulting  from  dyspepsia — from  some  disturbance  in  the 
chemical  processes  of  digestion.  Diminished  secretion  of  the 
peptic  juices,  often  associated  with  the  formation  of  a  thick 
layer  of  viscid  mucus  adhering  to  the  lining  membrane  of  the 
alimentary  canal — imperfect  transformation  of  the  ingesta  into 
those  products  of  hydrolytic  decomposition  (peptones,  sugar, 
etc.)  which  are  readily  capable  of  being  assimilated— abnormal 
changes  (due  to  fermentation  and  putrefaction)  in  the  non-assim- 
ilated residue  of  the  intestinal  contents,  with  the  formation  of 
new  products  which  irritate  the  mucous  membrane  and  give  rise 
to  dyspepsia — such  are  the  principal  links  in  the  chain  of  hostile 
influences  which  it  is  our  object  to  break  through,  or  cautiously 
to  unloose.  For  thus  alone  (and  not  by  merely  fulfilling  the 
indicatio  morM)  can  we  hope  to  overcome  the  secondary  an semia 
developed  in  such  cases  ;  it  is  in  these  dyspeptic  forms  of  sj^mp- 
tomatic  anaemia  that  the  immense  importance  of  attending  to  the 
indicatio  causalis  is  most  clearly  manifested.  I  cannot  enter 
here  upon  the  treatment  of  dyspepsia  in  all  its  varieties  ;  besides, 
the  subject  has  been  exhausted  in  other  volumes  of  the  Cyclo- 
paedia (Diseases  of  the  Digestive  Apparatus).  Still,  its  vast 
importance  in  relation  to  anaemia  obliges  me  to  allude  to  a  few 
principles  which  underlie  the  rational  treatment  of  dyspepsia. 
The  line  to  be  adopted  in  any  and  every  case  may  be  clearly 
pointed  out,  though  of  course  it  may  not  be  always  possible  to 
follow  it  out  to  the  desired  issue.  The  following  are  evidently 
the  chief  objects  to  be  kept  in  view  : 
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I.  Arrest  of  all  abnormal  processes  of  decomposition  in  the 
digestive  tube,  and  expulsion  of  all  fermenting  and  putrefying 
ingesta. 

Whether  this  object  may  be  best  attained  by  the  administration  of  antizymotic 
remedies,  combined  with  the  utmost  possible  restriction  as  to  food,  or  by  the  direct 
evacuation  of  the  stomach  by  means  of  the  stomach-pump  and  emetics,  or  by  a 
course  of  laxatives,  will  depend  on  the  nature  of  the  disease  and  the  special  circum- 
stances attending  it  in  any  particular  case.    I  need  not  discuss  the  question  here. 

II.  Rousing  the  digestive  surfaces  to  pour  out  a  normal 
secretion,  and  cleansing  them  from  adherent  mucus. 

This  may  be  satisfactorily  effected,  in  the  majority  of  cases,  by  means  of  alka- 
line and  saline  carbonated  waters  (Carlsbad,  Vichy),  or  by  artificially  prepared 
eolutions  of  the  corresponding  salts.  The  dose  must,  of  course,  be  regulated  in 
accordance  with  the  (confined  or  relaxed)  state  of  the  bowels.  The  digestive 
functions  may  be  stimulated  in  a  similar  way  by  many  of  the  preparations  of 
rhubarb,  especially  by  the  "  Tincttira  Rhei  aquosa"'  administered  several  times  a  day 
in  doses  of  5  grm.  for  a  considerable  period.  The  more  advanced  the  consecutive 
anfemia,  the  more  useful  is  the  substitution  of  the  alkaline-saline  chalyl^eate  waters 
of  Franzensbad,  Elster,  Kissingen,  and  the  iron-water  of  Tarasp,  for  the  alkaline 
and  saline  carljonated  waters  and  their  artificial  congeners.  The  nearer  the  diges- 
tive trouble  approaches  the  type  of  simple  atonic  dyspepsia — the  more  decidedly  it 
manifests  itself,  not  as  an  absolute  intolerance  of  all  food,  but  as  an  intolerance  of 
large  quantities  of  food — the  more  benefit  may  be  anticipated  from  the  administra- 
tion of  the  simple  or  aromatic  bitters,  or  of  the  strictly  tonic  preparations  of  iron. 
The  action  of  the  latter  will  be  more  fully  considered  when  I  come  to  speak  of  the 
indicatio  morbi  ;  so  much,  however,  may  be  said  here  that,  while  they  are  of  marked 
eflicacy  in  simple  atony  of  the  digestive  organs,  they  should,  as  a  rule,  be  avoided 
in  true  dyspepsia  (using  the  word  in  its  narrower  sense  to  denote  qualitative  faults 
in  the  chemistry  of  digestion).  Finally,  I  may  repeat  that  these  remarks  are  only 
meant  to  suggest  the  line  of  treatment  in  the  dyspeptic  and  apeptic  forms  of 
anjemia ;  for  information  as  to  the  mode  of  carrying  the  above  principles  into  prac- 
tice, the  reader  must  consult  those  chapters  of  the  Cyclopaedia  which  are  devoted  to 
the  diseases  of  the  digestive  system  individually.  Accordingly,  I  need  not  enter 
on  any  speculations  about  the  way  in  which  these  various  methods  are  supposed  to 
act,  or  discuss  the  pharmaco-dynamics  of  the  different  remedies  I  have  enumerated. 

In  the  "cardiac  cachexia,"  the  indicatio  causalis  points 
chiefly  to  the  necessity  for  restoring  the  enfeebled  energy  of  the 
heart  as  the  prime  cause  of  the  venous  stasis.  The  appropriate 
remedies  are  cardiac  tonics  in  the  narrow  sense  of  the  term, 
viz.,  digitalis  (p.  437),  and  general  tonics  in  combination  with  a 
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strengthening  diet.  As  regards  the  latter,  the  indicatio  causalis 
is  identical  with  the  indicatio  morhi.  In  the  splenic  and  lym- 
phatic forms  of  ana3mia,  so  hopeless  from  the  point  of  view  of 
prognosis,  arsenic  (given  in  Fowler's  solution  by  the  mouth  or 
hypodermically,  in  gradually  increasing  doses)  seems  to  deserve 
more  confidence  than  any  other  of  the  remedies  that  have  been 
proposed  (Czerny,  Hosier,  Winiwarter,  and  others).  Further 
observations  are  needed  to  show  how  far  we  may  be  justified  in 
regarding  arsenic  as  a  specific  for  malignant  lympho-sarcoma. 

In  febrile  anaemia,  the  indicatio  causalis  is  met  by  treatment 
of  the  febrile  process.  Of  the  various  antipyretic  measures  which 
have  lately  been  employed  with  great  zeal  and  success,  those 
alone  are  deserving  of  notice  at  our  hands  which  are  not  merely 
designed  (like  the  cold-water  cure)  to  combat  the  symptom 
"heightened  temperature"  with  its  physical  opposite — cold — 
but  which  are  intended  to  repress  the  fever  itself,  the  cause  of 
the  abnormally  heightened  temperature.  The  chief  antipyretics 
employed  for  the  latter  purpose  are  the  preparations  of  quinine 
and  digitalis,  to  which,  according  to  the  interesting  observations 
of  E.  Buss,'  salicylic  acid  may  fairly  be  added.  Without  entering 
on  a  detailed  consideration  of  the  modern  system  of  antipyretic 
medication,  I  may  be  allowed  to  formulate  the  main  principles 
on  which  the  treatment  of  the  febrile  process,  as  a  means  of 
combating  febrile  anaemia,  rests.  I  shall  also  enumerate  the 
measures  which  experience  has  shown  to  be  effectual  for  this 
purpose.  The  following  are  the  chief  points  at  which  we  ought 
to  aim  in  our  treatment  of  the  febrile  state : 

I.  To  convert  fever  of  a  continuous  or  sub -continuous  type 
into  fever  of  a  remittent  or,  if  possible,  intermittent  type. 

This  purpose  may  often  be  satisfactorily  attained  by  the  administration  of  a 
single  large  dose  of  quinine  (Liebermeister),  or  of  salicylic  acid  (Buss),  repeated 
periodically.  The  dose  of  sulphate  or  hydrochlorate  of  quinine,  which  we  are  now 
in  the  habit  of  prescribing  at  the  Basle  Hospital  in  enteric  fever,  pneumonia,  and 
other  severe  pyrexial  diseases,  varies  according  to  the  resistance  offered  by  the 
fever,  from  1.5  to  3  grm.  (twenty-two  to  forty-five  grains);  that  of  salicylic 


'  Ueber  die  antipyretische  Wirkung  der  Salicylsiiure.  Inaugur.  Dissertation.  Basel, 
1875.    Cf.  also  Correspondenz  f.  schweizer.  Aerzte,  1875.  No.  11,  12,  13. 
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acid '  from  4  to  6  grm.  (a  drachm  to  a  draclim  and  a  half).    In  continued  fevers, 

both  of  these  remedies  are  usually  administered  towards  evening,  so  as  to  make 

their  antipyretic  influence  coincide  with  the 

normal  tendency  to  a  fall  of  temperature  and 

diminished  heat  production;  the  effect  pro- 
duced is  thus  intensified  (Liebermeister).  The 

dose  found  to  be  effectual  is  repeated  in  twenty- 
four  or  forty-eight  hours,  according  to  the 

severity  of  the  case ;  it  is  repeated  again  and 

again,  at  similar  intervals,  so  long  as  the  fever 

continues  to  exhibit  a  tendency  to  renewed 

exacerbation.     Slight  toxic  symptoms  (both 

drugs,  when  given  in  the  above  huge  doses, 

cause  ringing  in  the  ears,  dullness  of  hearing, 

and  often  slight  nausea)  are  hardly  ever  absent ; 

but  they  do  not  matter.    The  antipyretic  effect 

is  usually  very  striking,  as  may  be  seen  from 
the  annexed  charts. 

Fig.  1.  N.  S.,  a  vigorous  man  of  forty-five ; 
lobar  pneumonia ;  high  continued  fever.  Morn- 
ing intermissions  artificially  produced  by  qui- 
nine (Basle  Hospital).  Temperature  taken  every 
two  hours  in  axilla. 

Fig.  2.  S.  B.,  moderately  strong  man  of 
forty.  Very  severe  asthenic  pneumonia,  run- 
ning a  protracted  course. 

First  week. — Treatment  by  salicylic  acid; 
well-marked  morning  intermissions  after  every 
dose  ;  the  intermissions  fail  to  occur  when  the 
drug  is  omitted  (Basle  Hospital).  Temperature 
in  axilla  every  two  hours. 

When  the  pyrexia  is  so  obstinate  as  to  resist 
single  massive  doses  of  any  one  antipyretic 
remedy,  it  may  still  be  compelled  to  intermit 
by  the  administration  of  a  series  of  doses  of 
digitalis  (given  at  short  intervals,  till  the  pulse  is  reduced  in  frequency)  through- 
out the  day,  followed  by  a  full  dose  of  quinine  or  salicylic  acid  at  night.  At 
Basle,  we  generally  use  pills  containing  0.05  grm.  (three-quarters  of  a  grain)  of 
powdered  digitalis  leaves;  one  of  these  pills  is  given  every  hour  throughout  the 


'  Salicylic  acid  is  best  administered  in  wafers,  according  to  the  method  of  Limousin. 
Each  pair  of  wafers  contains  0.5  grm.  (seven  and  a  half  grains)  of  the  remedy :  from  8 
to  12  such  doses  must  be  taken  in  as  short  a  time  as  possible— within  an  hour  at  the 
ntroost. 
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day,  and  a  dose  of  2-3  grm.  (tliirty  to  forty-five  grains)  of  quinine  at  night.  The 
effect  of  this  plan  of  treatment,  in  bringing  down  the  febrile  temperature  in  casea 
where  quinine  alone  had  been  found  unavailing,  is  well  shown  in  Fig.  3. 

Fig.  3.  R.  R.,  vigorous  young  man  of  twenty-two.    Very  severe  and  protracted 

attack  of  enteric  fever.  Quinine  and  cold  batha 
were  not  followed  by  a  sufficient  reduction  of 
temperature.  Striking  effect  produced  by  the 
simultaneous  administration  of  digitalis  and 
quinine  (Basle  Hospital).  Temperature  taken  ui 
axilla  every  two  hours. 


II.  To  suppress  and  moderate  the 
exacerbations  when  the  fever  is  of  a 
remittent  or  intermittent  type  ;  even 
when  this  type  has  been  artificially 
induced  by  the  methods  described 
under  (I.). 

When  the  fever  normally  exhibits  evening 
exacerbations  with  morning  remissions,  a  large 
dose  of  quinine  or  of  salicylic  acid  given  some 
hours  before  the  onset  of  the  daily  exacerbation 
will  often  prevent  its  occurrence  altogether; 
should  it  fail  to  do  this,  it  will  at  any  rate 
moderate  the  intensity  of  the  exacerbation  or 
shorten  its  duration.  The  dose  is  that  specified 
under  (I.) ;  it  should,  however,  be  given  during 
the  forenoon  instead  of  the  evening.  For  an 
illustration  of  the  antipyretic  effect  produced,  see 
Fig.  4,  the  temperature-curve  of  a  man  suffering 
from  pleurisy  with  daily  intermissions  of  pyrexia. 

Fig.  4.  J.  M.,  a  moderately  strong  man  of 
thirty-nine.  Severe  pleurisy,  with  copious  effu- 
sion into  the  right  side  of  the  chest.  The  pyrexia 
intermits  spontaneously  every  morning.  Salicylic 
acid  given  at  too  late  an  hour  on  two  successive 
days;  antipyretic  effect  inadequate.  The  acid 
was  afterwards  given  at  the  right  time  (from 
three  to  four  hours  before  the  setting-iu  of  the 
exacerbation),  and  its  antipyretic  effect  was  com- 
plete (Basle  Hospital).  Temperature  taken  in 
axilla  every  two  hours. 

Should  we  be  indisposed  to  repeat  these  ma.s- 
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sive  doses  too  frequently  in  cases  of  prolonged  fever,  owing  to  their  unfavoraljle 
influence  on  digestion,  we  may  administer  tliem  once  in  forty-eiglit  hours  instead  of 
every  day ;  eventually,  an  interval  of  several  days  may  ])c  permitted  to  elapse 
betAveen  successive  doses.  Should  the  evening  temperature  not  rise  to  any  exces- 
sive height,  we  may,  instead  of  resorting  to  vigorous  measures,  content  ourselves 
with  prescribing  smaller  doses  of  quinine  and  digitalis  several  times  a  day  until 
the  evening  exacerbations  are  allayed.  The  well-known  pills  of  Heim  and 
Niemeyer  are  very  suitable  for  this  purpose.  (Sulphate  of  quinine,  thirty  grains ; 
opium,  ipecac,  of  each,  seven  and  a  half  grains  ;  extract  of  elecampane,  enough  to 
make  twenty  pills.  From  three  to  five  pills  to  be  taken  daily.)  These  pills  are 
extensively  employed  at  the  Basle  Hospital.  In  cases  of  continued  fever  they 
may  be  given  together  with  single  massive  doses  of  quinine  or  salicylic  acid  at 
night,  so  as  not  merely  to  obtain  artificial  intermissions  of  the  fever,  but  also  to 
lower  the  evening  temperature ;  since  we  cannot  venture  to  administer  the  above- 
mentioned  huge  doses  of  antipyretic  remedies  twice  in  the  twenty-four  hours. 

Yeratria  has  also  been  recommended  as  an  antipyretic.  It  can 
only  be  indicated  on  veiy  rare  occasions.  It  causes  far  more 
gastric  irritation  tlian  either  quinine  or  salicylic  acid ;  it  is  also 
liable  to  give  rise  to  disagreeable  attacks  of  cardiac  paresis,  with 
a  permanent  state  of  nausea  and  collapse.  In  my  opinion,  it 
may  very  well  be  dispensed  with. 

OS  ^WEST  RIDING 

SOCIETY  Indicatio  MorU. 

In  the  treatment  of  ansemia  our  first  thought  must  always  be 
directed  to  the  fulfilment  of  the  indicatio  causalis.  By  removing 
the  concrete  causes  of  the  malady  we  may  often  succeed  in  cur- 
ing it  without  more  ado.  But  there  is  a  large  number  of  cases  in 
which  the  fulfilment  of  the  indicatio  morbi  is  at  least  as  impor- 
tant as  that  of  the  indicatio  causalis.  This  is  especially  true  of 
the  more  extreme  forms  of  the  disease  ;  a  purely  causal  treat- 
ment of  which  is  often  extremely  slow  and  very  often  unsuccess- 
ful. For  in  the  debilitated  organism  the  processes  by  which  the 
blood,  after  the  removal  of  the  causes  that  have  induced  anaemia, 
is  restored  to  its  normal  condition,  are  often  unduly  languid  and 
restricted  within  narrow  limits.  Tlierapeutic  interference  of  a 
direct  kind  is  necessary  to  rouse  them  and  to  extend  their  opera- 
tion ;  and  there  can  be  no  doubt  that  a  prudent  use  of  measures 
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ini mediately  antagonistic  to  the  impoverishment  of  tlie  bk)od 
will  often  lead  more  quickly  to  the  desired  end  than  mere  re- 
moval of  the  causes  by  which  the  anjBmia  has  been  brought  on. 
Again,  the  fulfilment  of  tlie  indicatio  morhi  is  obligatory  when 
tliat  of  the  indicatio  cmtsalis  is  impossible.  In  such  cases  we 
must,  of  course,  abandon  all  hope  of  lasting  cure  ;  but  a  con- 
tinued renewal  of  the  blood-store  by  artificial  means  will  often 
enable  U3  to  maintain  the  patient' s  health  and  energy  on  a  level 
which  differs  only  in  degree  from  that  of  genuine  health. 

The  treatment  to  be  pursued  may  be  inferred  from  the  gene- 
ral pathogeny  of  the  disease,  and  is  of  a  two-fold  character.  To 
promote  sanguification,  to  preserve  the  organic  status  quo  of  the 
])lood  and  tissues — such  are  the  two  aims  to  be  pursued  by  a 
rational  method  of  tonic  treatment.  The  former  must  take  the 
foremost  place  when  the  anaemia  is  due  to  inanition ;  the  latter, 
when  it  is  due  to  consumption  ;  when  the  malady  is  of  complex 
origin  the  two  lines  of  treatment  must  be  pursued  together  ;  in 
no  case,  however,  ought  either  of  them  to  be  wholly  neglected, 
Even  if  it  were  possible  to  divide  the  remedial  measures  about 
to  be  described,  according  to  their  mode  of  operation,  into  "truo 
tonics,"  i.e.,  aids  to  sanguification,  and  "  conservative  remedies,' 
I  should  not  adopt  this  classification,  for  it  would  clash  too 
forcibly  with  our  conventional  ideas  concerning  the  natural  con- 
nection between  certain  curative  agents  whose  mode  of  operation 
is  really  quite  distinct.  Hence  I  shall  keep  to  the  usual  division 
into  "dietetic"  and  "medicinal"  agents,  adding  a  short  account 
of  transfusion  as  a  third  mode  of  treating  anaemia.  This  volun- 
tary neglect  of  the  pharmacodynamic  principle  in  our  primary 
classification  will  render  it  necessary  to  bear  it  in  mind  all  the 
more  carefully  when  discussing  individual  methods. 

The  chief  problem  in  the  dietetic  treatment  of  anaemic  patients 
is  that  of  suitable  alimentation.  Their  food  must,  in  the  first 
place,  be  really  nutritious,  i.  e.,  it  must  contain  a  sufficiency  of 
plastic  material.  Secondly,  it  must  be  digestible— not  in  a 
merely  general  sense,  but  specially  adapted  to  the  digestive 
powers  of  the  individual  patient.  I  have  already  pointed  out 
that  the  body  cannot  dispense  with  albuminates— the  plastic 
constituents  of  food— for  any  length  of  time  ;  and  they  are  yet 


452       IMMlSRMANlSr. — GENERAL  DISORDERS  OF  NUTRITION. 


more  indispensable  to  the  anfemic  patient  whose  malady  is 
largely  due  to  hypalbuminosis.  It  would,  however,  be  absurd 
to  make  anjemic  patients  swallow  large  quantities  of  albuminous 
matter  at  short  intervals  (say  a  beefsteak  every  two  hours)  with 
a  view  to  supplying  the  deficiency  as  quickly  as  possible.  On 
the  contrary,  we  must  always  recollect  what  a  large  supply  of 
digestive  secretions  (gastric  juice,  pancreatic  fluid,  succus  enteri- 
cus)  is  required  for  the  assimilation  of  any  considerable  amount 
of  albumen.  Now  the  peptic  secretions  are  scanty  in  the  ane- 
mic patient ;  in  other  words,  he  suffers  from  atonic  dyspepsia. 
The  undigested  residue  of  albumen  in  his  alimentary  canal  will 
speedily  putrefy,  and  the  products  of  its  decomposition  will  set 
up  catarrh  of  the  gastro-intestinal  mucous  membrane.  These 
considerations  are  enough  to  show  that  a  wholesale  adminis- 
tration of  albuminous  food  to  anaemic  persons  is  out  of  the 
question.  More  especially  must  it  be  avoided  in  the  dyspeptic 
forms  of  anaemia,  when  the  disease  is  produced  and  kept  up  by 
disorders  of  digestion.  In  such  cases  the  digestive  apparatus 
often  resents  the  introduction  of  albumen,  and  the  smallest 
excess  in  this  respect  is  dangerous,  as  every  increase  in  the  se- 
verity of  the  dyspepsia  is  attended  by  a  corresponding  increase 
in  that  of  the  anaemia.  We  may  avoid  these  pit-falls,  and  yet 
supply  the  blood  with  a  relatively  large  amount  of  albumen,  by 
never  over-loading  the  stomach  with  albuminous  food  at  one 
time,  but  increasing  the  number  of  meals.  Anaemic  persons 
should,  if  possible,  take  albuminous  food  more  often  than  those 
in  health,  but  always  in  small  quantities  and  in  a  digestible  form. 
Should  the  atonic  dyspepsia  be  severe  we  cannot  be  too  careful 
in  regulating  the  patient's  diet ;  we  must  begin  with  very  small 
quantities  of  food,  increasing  them  gradually  as  his  strength  and 
digestive  power  improve.  We  must  renounce  all  idea  of  supply- 
ing any  large  amount  of  albumen  in  a  limited  time ;  the  meals 
must  not  at  first  be  too  frequent.  Among  the  more  digestible 
albuminous  articles  of  diet  may  be  enumerated :  milk,  lightly- 
boiled  yolk  of  egg,  roast  chicken,  capon,  and  turkey,  boiled 
trout.  At  a  later  period  game  and  dark  meat  of  delicate  fibre- 
such  as  venison— may  be  allowed.  Soon,  too,  the  patient  will 
be  able  to  eat  lean  ham  uncooked,  shavings  of  underdone  beef 
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slightly  salted,  etc.,  in  small  quantities.  These  articles  will 
therefore  find  a  place  in  the  dietary  of  anfemic  persons,  particu- 
larly of  those  convalescent  from  acute  disease.  The  diet  must  be 
varied  and  the  caprices  of  the  stomach  attended  to ;  even  very 
dio-estible  kinds  of  azotized  food  must  be  avoided,  when  the 
stomach  happens  to  resent  them,  or  when  they  fail  to  satisfy  the 
palate.  Thus  we  are  often  compelled  to  reject  milk,  otherwise 
so  suitable,  for  some  patients  find  it  nauseous  and  others  are 
unable  to  digest  it ;  sometimes  it  causes  catarrh  of  the  stomach 
and  intestines.  Experience  shows  that  unpalatable  food  is  prone 
to  disagree  ;  the  converse  of  this,  however,  does  not  hold  good  ; 
for  many  a  feeble  invalid  has  sacrificed  his  stomach  for  the  sake 
of  dainties. 

Finally,  there  are  a  few  cases  in  which  the  presence  of  anaemic 
marasmus  in  an  extreme  form  renders  the  introduction  of  plastic 
material  absolutely  essential,  while  the  digestive  powers  are  too 
feeble  to  cope  with  even  the  lightest  of  the  azotized  foods  enumer- 
ated above,  or  the  anorexia  is  so  great  as  to  inspire  the  patient 
with  the  utmost  repugnance  to  taking  nourishment.  It  then 
becomes  our  duty  to  relieve  the  digestive  system  of  a  great  part 
of  its  work  and  to  set  aside  the  sense  of  taste.  These  objects  may 
be  attained  by  feeding  the  patient rectum  ;  Leube's  pancrea- 
tic enemata,  already  alluded  to,  enable  us  to  elude  the  palate  and 
to  give  the  whole  of  the  intestinal  tract,  with  the  exception  of  its 
lowest  section,  a  holiday.  Assimilation,  nevertheless,  goes  on 
uninterruptedly.  Feeding  by  Leube's  method  is,  of  course,  con- 
tra-indicated by  the  presence  of  diarrhoea ;  in  many  cases,  how- 
ever, the  diarrhoea  may  be  checked  by  opiates,  etc.,  and  when  the 
storm  of  peristalsis  has  been  allayed  the  rectum  may  be  able  to 
retain  the  nutrient  mass.  On  the  other  hand,  should  the  patient's 
appetite  render  it  desirable  to  feed  him  by  the  mouth,  while  the 
atony  of  his  digestive  powers  is  too  great  to  allow  of  his  assimi- 
lating even  such  nourishment  as  milk,  finely  triturated  yolk  of 
egg,  etc.,  we  may  have  recourse  to  the  solutio  carnis,^  prepared 
by  Mirus,  of  J ena,  in  conformity  with  the  instructions  of  Leube 
and  Rosenthal.   This  is  a  preparation  containing  meat  which  has 
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been  -drtilioially  peptonized  by  being  super-lieated  with  dilute 
liydi'ooliloric  acid  under  pressure ;  it  is  not  unpalatable,  and  its 
jelly-like  consistency,  together  with  the  abundance  of  peptone 
it  contains,  renders  it  very  easy  of  assimilation  even  in  extreme 
apepsia.  From  100  to  500  grammes  may  be  given  dail}^  in  grad- 
ually increasing  proportions. 

Many  trials  of  this  preparation,  made  both  in  hospital  and  private  practice,  have 
yielded  very  favorable  results.  In  some  cases  it  could  not  be  taken,  owing  to  a 
feeling  of  repugnance  excited  by  its  glutinous  appearance  and  somewhat  sickly 
taste.  It  should  always  be  given  in  broth,  or,  as  Leube  suggests,  with  the  addition 
of  a  little  Liebig's  extract  to  improve  its  flavor.  Moreover,  the  patient  must  not  bo 
limited  to  it  for  any  length  of  time;  any  sort  of  food,  taken  continuously,  being 
apt  to  excite  disgust.  Lastly,  its  liability  to  undergo  decomposition  should  always 
be  kept  in  mind.  It  is  sold  in  hermetically  sealed  tins.  When  a  tin  has  once  l)een 
opened,  its  contents  must  be  consumed  is  fast  as  possible ;  for,  especially  in  hot 
summer  weather,  the  access  of  air  may  be  followed  by  putrefaction  in  from  thirty- 
six  to  forty-eight  hours.  As  each  tin  holds  250  grm.  of  the  solution,  several 
patients  in  a  hospital  may  be  made  to  share  it,  when  the  quantity  required  for  each 
of  them  is  small. 

Even  in  the  febrile  variety  of  anaemia  the  existence  of  pyrexia 
must  not  prevent  us  from  giving  albumen  in  small  quantities, 
and  in  a  digestible  form.  When  the  temperature  is  high,  albu- 
minates are  very  imperfectly  assimilated  (p.  338) ;  hence,  fever 
patients  must  be  fed  with  great  prudence.  Under  no  circum- 
stances— however  much  the  increased  consumption  of  the  tissues 
may  tempt  us  in  that  direction — ought  a  "substantial"  diet, 
i.  e.,  albumen  in  considerable  quantities,  and  in  a  form  not  eas}' 
of  digestion,  to  be  allowed  when  the  sj^mptoms  of  dyspepsia  are 
well-marked.  The  plastic  material  required  for  the  reconstruc- 
tion of  the  tissues  should  be  given  in  small  quantities,  frequently' 
repeated;  it  should  be  given  in  some  very  digestible  form. 
These  requirements  are,  to  some  extent,  fulfilled  by  milk  and 
yolk  of  egg,  beaten  up  in  broth,  wine,  or  brandy  ;  they  are  still 
more  perfectly  fulfilled  by  the  fluid  meat  described  above.  It 
may  be  laid  down  as  a  rule  that  in  protracted  fevers,  when  the 
progressive  consumption  of  the  albuminous  tissues  renders  it 
imperative  to  make  good  the  waste,  however  imperfectly,  we 
ought  cautiously  to  administer  as  much  albumen  in  n  suitable 


AN/EM I A .  — THE  ATM  ENT. 


455 


I'orin  as  the  patient  is  able  to  assimilate  (Uffelmann It  is  quite 
a  mistake  to  deprive  a  fever-patient  altogether  of  albumen  on  the 
•Ti-ound  (true  as  it  is)  that  the  metamor])hosis  of  azotized  matters 
in  the  body  is  accelerated  by  the  introduction  of  albumen  into 
the  system,  and  that  the  already  excessive  decomj)osition  of 
albuminous  matters  may  thus  be  still  more  increased.  It  is 
quite  true  that  the  metamorphosis  of  nitrogenous  compounds  is 
always  increased  by  introducing  more  nitrogen  into  the  body. 
We  know  that  even  in  healthy  persons  the  elimination  of  urea 
varies  with  the  quantity  of  albumen  in  the  food.  Hence,  the 
very  same  objections  that  have  been  urged  against  giving  albu- 
men in  fevers  might  be  urged  with  equal  force  against  giving  it 
in  health.  But  as  a  larger  proportion  of  albumen  in  the  diet  of 
a  healthy  person,  though  followed  by  an  increased  elimination 
of  urea,  does  not  cause  wasting  of  the  body,  so,  in  fever,  there  is 
no  reason  why  giving  albumen  should  increase  the  waste  of  the 
tissues.  The  absolute  quantity  of  nitrogen  excreted  in  fever 
proves  nothing  concerning  the  amount  of  "organ-albumen" 
decomposed ;  it  is  only  the  difference  between  the  intake  and 
output  of  nitrogen  that  enables  us  to  judge  of  the  w^aste  of 
"organ-albumen"  going  on.  But  no  evidence  has  yet  been 
brought  to  prove  that  giving  albumen  can  disturb  the  nitrogen- 
equilibrium  of  fever-patients  in  a  greater  degree  than  it  is  already 
disturbed  by  the  fever  alone.  Hence,  there  can  be  no  theoretical 
objection  to  administering  albuminous  food,  in  a  digestible  form, 
to  patients  suffering  from  fever. 

The  following  table,  taken  from  the  work  of  Huppert  and  Riesell,  will  serve  to 
confirm  the  above  statements.  It  throws  a  flood  of  light  on  the  points  we  have 
been  considering,  by  giving  us  the  total  intake  and  output  of  nitrogen,  with  the 
difference  between  them,  in  a  fever-patient  subjected  to  varying  conditions  as 
regards  the  supply  of  albuminous  nourishment  (meat). 

A  man,  aged  thirty-one,  convalescent  from  enteric  fever,  and  suffering  from 
caseous  i)neumonia.  The  fever  lasted,  with  slight  fluctuations,  till  his  death  on  the 
eighteenth  day  of  observation. 


>  Deutsches  Archiv  f.  kUn.  Med.  Bd.  XIV.  S.  342. 
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Day  of  ob- 
DurvtiLiuu. 

I. 

Amount  of  nitrogen 

Illtl  U(.lULL(.l  ill  LIIC 

food . 

Grm. 

II. 

Amount  of  nitrogen, 
excreted  in  fieces, 
sputa,  urine. 

Grm. 

III. 

Difference  between 
(1.)  ana  (J  I.J  or 
ftmount  of  deficit 

Gi-m. 

Body-weight. 
Kilogrm. 

1 

8.12 

13.58 

10.46 

58.330 

2 

3.44 

10.93 

8.48 

57.891 

3 

3.36 

13.48 

10.13 

58.217 

4 

8.18 

19.12 

10.94 

57.730 

5 

9.13 

20.07 

10.94 

56.870 

6 

11.96 

21.18 

9.33 

56.055 

7 

9.03 

18.69 

9.67 

55.030 

» 

1  90 

11).  «o 

1  K  Aft 

10.  uo 

o4.  o77 

9 

1.20 

15.32 

14.13 

54.735 

10 

1.31 

13.21 

13.00 

55.935 

11 

5.94 

16.62 

10.68 

55.270 

12 

5.30 

17.07 

11.77 

13 

5.46 

18.92 

13.46 

14 

6.57 

20.71 

14.14 

15 

6.57 

17.37 

10.80 

16 

6.51 

25.83 

19.31 

17 

6.51 

34.51 

18.00 

18 

6.35 

30.30 

13.85 

55.960 

A  comparison  of  the  figures  iu  the  three  columiis  headed  I.,  XL,  III,  yields  the 
following  results : 

1.  The  quantity  of  nitrogen  given  off  by  the  fever-patient  (11.)  is  always  greater 
than  the  quantity  taken  in  (I.).  Hence,  the  total  amount  of  nitrogen  presents  a 
constant  deficit,  whether  there  be  much  or  little  albumen  in  the  food. 

2.  The  deficit  may  vary  to  a  considerable  extent  (III.,  8th  to  10th  day,  also 
11th  to  18th),  notwithstanding  that  the  quantity  of  nitrogen  taken  in  remains 
approximately  constant. 

3.  An  increased  supply  of  nitrogen  (I.,  2d  to  6th  day)  is  attended  by  relatively 
trifling  fluctuations  in  the  amount  of  deficit  (III.). 

4.  The  lowest  values  of  the  deficit  (HI,  6th  to  7th  day)  coincide  with  high 
values  of  the  nitrogen  taken  in  (I.) ;  the  highest  values  of  the  deficit  (III.,  16th  to 
17th,  and  8th  to  9th  days)  coincide  partly  with  medium  (16th  to  17th  day),  partly 
with  very  low  values  (8th  to  9th  day)  of  the  nitrogen  taken  in  (I.). 

By  comparing  (2)  with  (4)  we  arrive  at  the  following  conclusions : 
The  magnitude  of  the  nitrogen- deficit  in  fever  does  not  stand  in  any  constant 
relation  to  the  amount  of  nitrogen  taken  into  the  body.  The  deficit  is  not  increased 
by  increasing  the  supply  of  nitrogen  in  the  food ;  indeed,  the  contrary  might  be 
asserted  with  more  show  of  truth. 

Inasmuch,  therefore,  as  the  consumption  of  albumen  in  fever  does  not  ap])ear  to 
be  increased  by  a  highly  nitrogenized  diet,  there  is  no  reason  for  depriving  fever- 
patients  of  albumen  in  their  food  ;  on  the  contrary,  it  seems  right  that  they  should 
liave  as  much  of  it  as  their  dyspeptic  troubles  allow  them  to  assimilate. 

The  question  whether  albumen  may  be  given  to  fever-patients 
thus  comes  to  coincide  with  the  question  previously  discussed  : 
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whetlier  tiD)aminous  food  should  be  allowed  in  dyspepsia.  Tlie 
propriety  of  supplying  the  patient  with  plastic  nutriment,  the 
quantity  that  may  be  given,  the  best  form  in  which  to  give  it, 
will  thus  depend  mainly  upon  the  degree  of  dyspepsia  associated 
with  the  febrile  state.  Should  the  fever  be  intense,  the  sever- 
ity of  the  attendant  dyspepsia  will  render  us  cautious  as  to 
the  quantity  and  quality  of  the  albumen  we  administer.  Should 
there  be  a  prospect  of  speedy  defervescence,  we  may  even  cut 
olf  all  the  albumen  for  a  few  days,  and  keep  the  patient  on 
fever-diet  in  the  strict  sense  of  the  word,  /.  e.,  on  amyloids  and 
water.  But  if  the  fever  be  prolonged,  the  necessity  for  really 
nourishing  the  failing  patient  by  giving  him  albumen  grows 
more  urgent  from  day  to  day  ;  so  that  even  the  most  coniirmed 
believers  in  water- soup  (Wassersuppe),  gruel,  and  stale  bread, 
are  gradually  driven,  notwithstanding  the  continued  pyrexia, 
to  resort  to  yolk  of  egg  beaten  up  in  broth,  to  milk,  and  per- 
haps even  to  a  little  roast  meat,  provided  the  dyspepsia  be  not 
too  severe. 

Albuminates  form  an  important  part,  but  only  a  part,  of  the 
diet  of  a  healthy  man.  A  mixed  diet  is  also  the  most  suitable 
for  the  anjemic.  The  remarks  I  made  (in  the  section  on  Etiology) 
about  the  physiological  importance  of  fats,  carbo-hy dilates,  and 
gelatin,  exhibited  these  substances  under  a  two-fold  aspect :  first,, 
as  richly  endowed  with  potential  energy  capable  of  being  util- 
ized by  the  organism  for  generating  heat  and  muscular  contrac- 
tion ;  secondly,  as  limiting  the  consumption  of  albumen  by  un- 
dergoing oxidation  and  dissociation,  and  thereby  contributing  to 
maintain  the  organic  status  quo.  It  is  obvious  that  they  will  be 
aseful  in  anaemia  for  the  production  of  heat  and  the  performance 
of  mechanical  work.  It  is  equally  obvious  that  a  relatively 
abundant  supply  of  these  substances  will  be  stringentl}?-  indicated 
in  the  consumptive  forms  of  anaemia,  especially  in  that  asso- 
ciated with  hectic  fever.  They  preserve  the  blood,  though  they 
do  not  help  to  make  it.  They  are  of  great  service  in  limiting  the 
degree  of  the  anaemic  marasmus,  though  as  regards  the  actual 
process  of  sanguification,  they  cannot  take  the  place  of  the  albu- 
minates in  the  dietetic  treatment  of  anaemia.  There  are  certain 
differences  between  the  three  groups  of  substances  in  question,, 
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viz.,  fats,  carbo-lij^drates,  and  gelatin— differences  which  may 
perhaps  deserve  to  be  considered  in  arranging  the  dietary  oi' 
anemic  persons.  The  fats  contain  the  greatest  store  of  poten- 
tial energy  ;  the  carbo-hydrates  and  gelatin  submit  most  readily 
to  oxidation  and  dissociation  ;  lastly  gelatin,  according  to  Voit, 
is  most  effective  in  preserving  the  blood  and  tissues  from  con- 
sumption. Hence  it  would  appear  to  follow  that  a  liberal 
allowance  of  fatty  matter  should  be  prescribed  when  we  wish  to 
augment  the  production  of  heat  and  the  power  of  work  in  ane- 
mic patients ;  that  the  carbo-hydrates,  on  the  other  hand,  and 
particularly  those  articles  of  diet  that  contain  gelatin,  are  spe- 
cially indicated  when,  as  in  fever,  the  consumption  of  albumi- 
nates goes  on  at  an  excessively  rapid  rate.  As  much  depends 
on  the  actual  digestion  and  assimilation  of  the  food,  we  ought 
always  to  take  the  relative  digestibility  of  the  articles  in  question 
into  account  before  we  recommend  them  to  our  patients.  Clini- 
cal experience  has  shown  that  persons  suffering  from  atonic  and 
other  forms  of  dyspepsia  are  usually  unable  to  digest  much  fat ; 
nay,  that  the  products  of  the  spontaneous  decomposition  of  the 
fatty  matters  retained  in  the  alimentary  canal  ma}^  actuall}' 
cause  dyspepsia  by  irritating  the  mucous  membrane.  However 
advantageous,  therefore,  a  liberal  supply  of  fatty  matter  may 
appear  to  be  in  many  cases  of  anaemia,  the  quantity  given  must 
be  proportionate  to  the  patient's  digestive  powers.  This  j)oint 
must  never  be  neglected  in  ordering  fatty  articles  of  diet.  Fat 
is  most  easily  digested  when  in  the  form  of  an  emulsion,  as  in 
milk.  Moreover,  the  nature  of  the  fatty  constituents  of  milk, 
and  their  quantitative  proportions,  are  also  important ;  for  we 
know  by  experience  that  food  prepared  with  good  fresh  butter 
is  not  only  more  palatable,  but,  upon  the  whole,  more  digestible 
than  when  some  of  the  cheaper  substitutes  for  butter  are 
employed.  Milk  that  has  not  been  skimmed  is  thus  the  best 
kind  of  fatty  food  for  anaemic  persons  whose  digestion  flags. 
Their  roast  meat,  too,  should,  if  possible,  be  basted  with  good 
fresh  butter.  Lastly,  yolk  of  egg,  which  is  rich  in  oily  ingre- 
dients, may  be  given  in  some  suitable  vehicle,  such  as  broth  or 
wine.  As  regards  the  carbo-hj^drates  —  water-gruel,  barley- 
water,  furmity,  groat-pap,  toast,  etc.— I  may  remark  that  they 
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are  all  easily  assimilated,  and  are  therefore  pre-eminently  adapted 
for  sick  people  whose  dyspepsia  is  extreme,  and  who  are  tem- 
porarily debarred  from  albuminates  and  I'ats.  For  the  same 
reason,  they  are  to  be  preferred  in  diseases  that  run  a  rapid 
course  with  high  fever,  and  constitute  the  chief  or  only  element 
in fever-diet,"  strictly  so-called.  I  have  already  pointed  out 
that  a  diet  of  this  sort  is  only  allowable  in  the  more  intense 
forms  of  febrile  dyspepsia,  and  in  fevers  which  may  be  expected 
to  run  a  very  rapid  course ;  whereas  in  fevers  of  a  protracted 
kind,  plastic  material  in  some  readily  assimilable  form  must  also 
be  provided.  In  any  case,  a  diet  containing  carbo-hydrates  is 
preferable  to  the  "  diete  absolue,"  i.  e.,  simple  starvation  ;  since 
the  introduction  of  readily  oxidizable  non-nitrogenous  com- 
pounds into  the  blood  must  lessen  the  consumption  of  the  albu- 
minous tissues.  Their  continued  and  free  administration  may 
therefore  be  counselled,  not  merely  in  fevers,  but  whenever  we 
desire  to  economize  the  albumen  of  the  body.  To  illustrate  my 
meaning,  let  me  refer  to  the  class  of  weakly  people  of  anfemic- 
irritable  constitution  (p.  307) ;  their  general  health  and  nutrition 
may  be  greatly  improved  by  combining  a  liberal  supply  of 
digestible  farinaceous  food  with  a  suitable  proportion  of  plastic 
material,  or  by  sending  them  to  Meran  or  Montreux  for  the 
grape-cure.  Those  anasmic  persons,  on  the  other  hand,  who  are 
of  sluggish  temperament,  who,  notwithstanding  their  pale  com- 
plexion and  ill-developed  muscles,  show  a  disposition  to  grow 
fat,  should  be  advised  to  limit  their  consumption  of  fats  and 
carbo-hydrates.  Their  ansemia  gets  most  benefit  from  albumi- 
nous food ;  for  it  is  due,  not  so  much  to  excessive  consumption 
of  the  blood  constituents,  as  to  insufficient  sanguification.  More- 
over, a  liberal  use  of  fats  and  carbo-hydrates  would  promote  the 
existing  inclination  to  obesity.  I  need  say  no  more  on  this  sub- 
ject at  present,  especially  as  the  indications  for  including  those 
substances  in  a  patient's  dietary  may  be  easily  gathered  from 
their  physiological  significance. 

As  Voit  has  proved  that  the  decomposition  of  albumen  in  the 
system  may  be  more  effectually  restricted  by  giving  gelatin  than 
by  giving  fats  and  carbo-hydrates,  it  is  plain  that  gelatin  ought, 
on  theoretical  grounds,  to  be  prescribed  in  the  consumptive 
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forms  of  anaemia,  especially  in  that  associated  with  fever.  Sen- 
ator has  recently  insisted  on  the  value  of  gelatin  as  a  constituent 
of  fever  diet ;  he  has  restored  this  substance  to  its  proper  place 
among  the  resources  at  the  disposal  of  the  physician.  There  is 
yet  another  reason  why  articles  of  food  containing  gelatin  should 
be  largely  used  in  the  diet  of  fever-patients  :  they  admit  of 
being  prepared  in  a  very  digestible  and  palatable  form.  Bone- 
broth  is  rich  in  gelatin ;  its  flavor  may  be  improved  by  adding  a 
little  Liebig's  extract.  Clear  jellies  made  of  calves' -feet,  hart's- 
horn  shavings,  isinglass,  or  French  gelatin  are  excellent  when 
flavored  with  red  or  white  wine,  or  with  beef -tea  or  extract  of 
meat.  These  jellies  are  a  very  good  way  of  administering  gelatin 
in  cases  of  febrile  ansemia  and  wasting ;  their  strong  and  yet 
cooling  flavor  is  peculiarly  grateful  to  patients  suffering  from 
fever,  and  they  serve  as  vehicles  for  alcohol  and  meat-extracts. 

The  therapeutic  value  of  alcohol  is  closely  connected  with 
that  of  the  class  of  foods  we  have  just  been  considering.  Alcohol 
is  an  important  ingredient  in  the  dietary  of  anaemic  patients. 
We  know  that  it  is  able  to  retard  the  chemical  changes  taking 
place  in  the  body,  and  thus  to  assist  in  maintaining  the  organic 
statics  quo.  It  ought,  therefore,  to  be  given  in  extreme  anaemia 
and  marasmus  from  whatever  cause,  especially  if  they  belong  to 
the  consumptive  group.  But  we  must  not  forget  that  alcohol, 
besides  being  an  intoxicant,  exerts  a  deleterious  influence  on 
digestion  ;  this  is  manifest  after  large  quantities  of  wine  and 
beer,  and  still  more  after  excessive  indulgence  in  more  highly 
concentrated  liquors  ;  hence,  we  must  always  be  cautious  in 
adding  alcohol  to  a  patient's  diet.  Alcohol  is  most  likely  to 
cause  dyspepsia  in  those  unaccustomed  to  its  use  ;  when  taken 
habitually,  in  moderate  quantities,  it  becomes  an  indispensable 
stimulus,  without  which  the  digestive  organs  act  sluggishl}'".  In 
many  forms  of  anaemia  alcohol  is  contraindicated,  either  because 
we  are  afraid  that  it  may  aggravate  the  primary  disease  (as  in  the 
symptomatic  anaemia  due  to  inflammatory  nephritis  with  albu- 
minuria), or  because  some  complication  of  the  anaemia,  such  as  a 
tendency  to  corpulence,  renders  its  liberal  consumption  unad- 
visable.  While  taking  all  these  accessory  and  accidental  circum- 
stances into  account,  however,  we  may  still  affirm  that  a  method- 
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ical  use  of  alcoholic  beverages,  suitably  chosen,  is  of  great  value 
in  the  fullilnient  of  the  indlcatio  morhi ;  and  that,  in  the  vast 
majority  of  cases  of  anaemia,  it  is  not  the  use  but  the  abuse  of 
alcohol  that  deserves  censure.  Wine  takes  the  first  place  among 
alcoholic  drinks,  not  only  on  account  of  its  agreeable  taste,  but 
as  a  tonic.  It  should  be  preferred  to  all  its  congeners  in  the 
treatment  of  anfemia.  No  general  rules  can  be  laid  down  about 
the  quantity  to  be  taken  daily,  or  the  magnitude  of  the  individ- 
ual dose.  It  may  be  stated  broadly  that  the  more  habituated  the 
patient  has  previously  been  to  its  use,  the  larger  may  be  the 
individual  dose  ;  the  more  extreme  the  anaemia  and  debility,  the 
more  often  may  this  dose  be  repeated.  The  physician  should  be 
enough  of  a  connoisseur  to  decide  on  the  quality  of  the  wine  he 
recommends ;  he  must  never  allow  his  patients  to  injure  their 
health  by  swallowing  trash.  Freedom  from  adulteration  is  the 
first  requisite  ;  notwithstanding  all  the  theoretical  objections  of 
chemists,  only  pure  wine  is  beneficial ;  the  various  artificial 
compounds  which  usurp  its  name,  though  agreeable  to  the 
unpractised  palate,  exact  retribution  on  the  head  and  stomach. 
Bordeaux,  the  more  generous  wines  of  Hungary  (not  too  sweet), 
and  Madeira  are  the  best  vintages  for  anaemic  patients  ;  they  are 
least  prone  to  cause  dyspepsia  (when  pure),  even  when  the 
digestive  powers  are  feeble.  Unadulterated  beer,  not  too  much 
hopped,  and  matured  by  keeping,  may  be  recommended  for 
anaemic  women  and  children  ;  men  used  to  beer  may  be  allowed 
to  go  on  with  it  when  they  are  anaemic  and  want  strengthening. 
Beer  contains  a  considerable  proportion  of  carbo-hydrates  (malt- 
sugar,  dextrin) ;  hence,  it  is  not  well  suited  for  those  anaemic 
persons  wlio  are  disposed  to  corpulence.  I  need  liardl}^  say  that 
alcoholic  drinks  are  not  heating  in  the  sense  of  raising  the  tem- 
perature of  the  body ;  indeed,  the  well-known  experiments  of 
Bouvier  and  Binz  have  shown  that  alcohol  actually  lowers  the 
temperature.  Fever,  accordingly,  does  not  contraindicate  the 
use  of  spirituous  liquors,  especially  strong  wine ;  on  the  con- 
trary, they  are  doubly  beneficial  in  the  febrile  forms  of  anaemia. 
When  fever  runs  very  high,  and  there  is  rapid  wasting,  it  is 
often  right  to  give  alcohol  in  a  still  more  concentrated  form,  in 
order  to  resist,  as  much  as  possible,  the  progress  of  consumptive 
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change.  But  the  stronger  stimulants  are  very  apt  to  cause  dys- 
pepsia ;  they  should,  therefore,  be  selected  with  great  care,  and 
their  effects  on  the  digestion  closely  watched.  My  own  experi- 
ence is  in  favor  of  old  Cognac  brandy  as  least  likely  to  upset 
digestion  ;  hence,  I  prefer  it  to  rum,  whiskey,  etc.,  in  the  treat- 
ment of  fever-patients.  I  give  it  pure,  or  diluted  with  a  little 
water,  or  rubbed  up  with  yolk  of  egg  and  sugar,  in  doses  of  a 
teaspoonful  several  times  a  day  ;  at  the  same  time,  I  am  not 
chary  of  wine  and  suitable  nourishment. 

As  I  have  already  had  occasion  to  remark,  the  dietetic  treat- 
ment of  anaemia  chiefly  consists  in  providing  the  patient  with 
appropriate  nourishment.  In  reference  to  this  point,  the  phj^si- 
cian  cannot  be  too  particular  or  too  careful  to  individualize. 
But  our  dietetic  measures  are  not  exhausted  Avhen  we  have 
undertaken  to  watch  and  regulate  the  feeding  of  our  patients ; 
we  have  also  to  arrange  and  control  their  mode  of  life  {di'aira). 
No  universal  rules,  which  shall  be  applicable  to  anaemia  in  all  its 
forms  and  degrees,  can  be  laid  down ;  different  cases  may 
require  very  different  management.  The  following  points  de- 
serve attention  : 

In  severe  anaemia,  whatever  its  origin,  our  main  object  is  to 
lessen,  as  far  as  possible,  the  expenditure  of  matter  and  of  energy. 
Hence  we  prescribe  rest  for  the  patient's  body,  especially  rest 
in  bed.  Even  when  the  anaemia  is  less  severe,  the  patient  ought 
to  be  kept  in  bed  if  there  be  any  fever,  for  the  waste  due  to 
fever  is  decidedly  increased  by  bodily  movement  and  exertion. 
Should  it  be  decided  that  the  patient  is  to  keep  his  bed  for  an}' 
length  of  time,  an  appropriate  sick-room  must  be  chosen.  When 
circumstances  admit  of  it,  the  patient  ought  to  be  put  into  a 
large,  airy  room,  with  plenty  of  sunlight,  and  a  uniform  tem- 
perature. We  must  always  bear  in  mind  that  want  of  fresh  air 
and  light,  and  extremes  of  heat  and  cold,  are  among  the  causes 
of  anaemia,  from  which  the  patient  requires  to  be  protected  as 
much  as  possible ;  otherwise,  the  beneficial  effects  of  his  incar- 
ceration are  likely  to  turn  out  illusory.  How  long  he  is  to 
remain  in  bed  will  depend  (apart  from  the  presence  of  fever) 
upon  his  strength.  We  must  never  be  in  a  hurry  to  let  him  get 
up  before  the  fever  has  wholly  subsided,  and  the  anaemic  symp- 
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toMis  show  decided  signs  of  amendment.  He  should  at  lirst  get 
up  i'or  only  a  few  hours  daily.  Permission  to  go  out  of  doors 
must  depend  on  climate,  season,  and  the  state  of  the  weather. 
It  may  be  broadly  stated  that  the  air  itself  can  never  be  other- 
wise than  beneficial  in  aucemia ;  hence  bed-ridden  patients 
ought  always,  if  possible,  to  spend  the  day  out  of  doors  (on  open 
terraces,  under  an  awning,  etc.).  But  it  must  not  be  forgotten 
that  anaemic  persons  are  very  liable  indeed  to  take  cold  (p.  409)  ; 
great  caution  should,  therefore,  be  exercised  in  permitting  them 
to  leave  the  house  when  the  weather  is  chilly  and  variable. 

At  a  more  advanced  period  of  convalescence,  or  when  the 
amemia  is  mild  from  the  beginning,  should  there  be  no  fever, 
and  should  the  history  of  the  case  point  less  to  increased  con- 
sumption than  to  defective  sanguification  as  the  cause  of  the 
anccmic  state — under  such  circumstances,  confinement  to  bed 
will  be  as  prejudicial  as  it  was  desirable  under  the  conditions 
previously  enumerated.  The  patient  ought,  if  possible,  to  spend 
some  part  of  every  day  in  the  open  air,  and  need  not  scruple  to 
take  exercise.  For  the  full  enjoyment  of  these  advantages,  a 
temporary  change  of  residence  is  desirable,  and  may  be  indis- 
pensable. As  the  patient  cannot  spend  much  of  his  time  out  of 
doors  in  rough  and  uncertain  weather,  he  must  pass  the  winter 
months  in  a  milder  and  more  temperate  climate.  Hence  winter- 
ing in  the  South  may  be  advised  as  a  remedial  no  less  than  as  a 
prophylactic  measure  (p.  430),  when  we  desire  fully  to  utilize 
the  roborant  effects  of  open-air  exercise  during  the  inclement 
season  of  the  year.  Anaemic  persons  should  also  be  advised  to 
spend  the  hot  summer  months  in  the  cooler  forest  and  mountain 
regions.  This  course  is  specially  adapted  to  remove  the  lingering 
traces  of  anaemia  left  by  severe  illness.  In  a  region  free  from 
the  heat  of  the  plains  and  the  stifling  atmosphere  of  cities,  the 
patient  is  able  to  spend  a  great  part  of  his  day  in  taking  open- 
air  exercise,  even  in  July  and  August,  without  dangerous  or 
I  unpleasant  consequences.  The  question  of  exercise  deserves  to 
be  further  considered.  When  the  patient  seeks  pure  air  amid 
scenes  of  natural  beauty,  he  is  often  tempted,  before  he  has  fully 
regained  his  strength,  to  over-exert  himself  prematurely.  Bene- 
ficial as  a  moderate,  a  gradually  increasing  amount  of  muscular 
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exercise  undoubtedly  is  to  the  anaemic  convalescent,  any  single 
act  of  imprudence  (too  long  a  walk,  a  mountain  tour)  is  very 
likely  to  throw  him  back  and  delay  his  progress  to  recovery. 
The  patient  should  always  be  warned  against  over-estimating  his 
powers,  and  forbidden  to  undertake  any  distant  expeditions  for 
some  length  of  time.  Again,  he  must  not  be  allowed  to  sit  up 
late ;  the  body  is  soon  tired,  and  requires  long  rest  in  bed  and 
sulRcient  sleep  for  its  functional  and  nutritive  renewal.  So  long 
as  any  symptoms  of  anaemia  remain,  the  patient  should  avoid 
theatres,  balls,  and  concerts  (of  which  there  is  never  any  lack  at 
the  more  fashionable  health  resorts).  In  critical  cases,  a  locality 
may  be  selected  where  the  needful  modicum  of  comfort  may  be 
combined  with  a  "  country  life  "  in  the  proper  sense  of  the  word. 
Sexual  excesses,  to  which  anaemic  convalescents  are  often  prone, 
are  obviously  hurtful.  It  is  equally  clear  that  pregnancy,  in 
itself  a  cause  of  anaemia,  is  not  likely  to  promote  recovery  from 
anaemia  otherwise  brought  on.  Finally,  the  dietetic  manage- 
ment of  anaemic  patients  includes  attention  to  their  psychical 
life.  Debilitated  persons,  especially  those  convalescent  from 
severe  disease,  ought  never  to  undertake  severe  mental  labor,  or 
return  prematurely  to  their  former  intellectual  pursuits.  The 
energy  and  quickness  of  the  mental  powers  are  usually  inferior 
to  those  of  volition,  and  the  consciousness  of  the  disproportion 
between  the  will  and  the  power  to  execute  causes  an  uncomfort- 
able depression  of  spirits,  which,  like  all  depressing  emotions,  is 
hostile  to  recovery.  Peace  of  mind,  and,  above  all,  uniform 
cheerfulness  and  freedom  from  anxiety,  are  important  elements 
in  the  dietetic  management  of  anaemic  persons.  The  physician, 
and,  still  more,  the  patient's  relatives  and  friends,  should 
endeavor  to  furnish  or  to  preserve  these  conditions.  The  caprices 
of  the  patient  often  render  this  task  a  difficult  one  ;  still,  we 
ought  to  persevere  until  his  complete  recovery  allows  us  to  tell 
him  how  insufferably  he  behaved  during  his  convalescence  ! 

The  dietetic  treatment  of  anaemia  must  be  combined,  when 
the  disease  is  at  all  well  marked,  with  the  administration  of 
medicinal  remedies.  The  various  medicines  employed — so  far  as 
they  are  designed  to  fulfil  the  indieatio  morhi — must  operate, 
like  the  dietetic  measures  described  above,  partly  by  accelerat- 
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ing  sanguification,  partly  by  delaying  the  consumption  of  the 
blood.  They  are  either  tonics  in  the  strict  sense  of  the  term, 
e.,  remedies  which  promote  the  formation  of  certain  bUjod 
constituents,  or  else  substances  which  are  credited  with  the 
power  of  preserving  the  blood.  The  chief  representative  of  the 
former  class  is  iron  ;  the  latter  comprises  certain  drugs  chemi- 
cally allied  to  the  fats,  carbo-hydrates,  and  gelatin,  which  share 
the  preservative  virtues  which  we  have  already  stated  these  arti- 
cles of  diet  to  possess. 

The  use  of  iron  in  the  treatment  of  anaemia  is  far  older  than 
the  rational  explanation  of  its  action.    The  latter  dates  from  the 
time  when  the  physiological  importance  of  the  metal  for  the  body 
generally,  and  especially  for  the  genesis  of  red  blood-corpus- 
cles, was  first  distinctly  recognized.    Since  that  time  ferruginous 
preparations  have  been  prescribed  with  the  immediate  purpose  of 
promoting  the  formation  of  red  corpuscles,  and  especially  of 
their  coloring  matter — the  haemoglobin  ;  and  in  this  sense  we 
know  that  chalybeate  remedies  are  pre-eminently  "tonic." 
Now,  although  the  administration  of  a  substance  which,  like 
iron,  is  an  essential  constituent  of  the  red  corpuscles,  in  con- 
ditions of  oligocytheemia  (or  oligochromaemia),  deserves  to  be 
called  rational,  although  experience  has  repeatedly  proved  that 
•  symptoms  of  oligocythsemia  disappear  more  quickly  under  the 
use  of  iron  than  without  it,  still,  the  pliarmacodynamics  of  the 
:  metal  are  by  no  means  clearly  understood,  and  we  are  altogether 
ignorant  of  the  actual  behavior  of  the  iron  after  its  absorption 
:;  into  the  blood.  The  fact  that  the  healthy  organism  gets  as  much 
iiiron  as  it  wants  from  the  food,  and  the  fact  that  only  a  small 
:  fraction  of  the  iron  given  medicinally  actually  penetrates  into 
fithe  blood  (the  major  part  of  it  being  eliminated  as  black  sul- 
phide from  the  bowels),  are  enough  to  show  what  obstacles  lie 
in  the  way  of  any  satisfactory  explanation  of  the  modios  oper- 
andi of  the  metal.    We  know  that  a  liberal  supply  of  food  con- 
taining iron  (meat,  eggs,  etc.)  is  not  of  itself  sufficient,  as  might 
have  been  expected,  to  correct  the  state  of  the  blood  in  patho- 
logical oligocythemia.    We  also  know  that  in  some  forms  of 
oligocythsemia  (see  section  on  Treatment  of  Chlorosis)  large 
idoses  of  iron  are  of  more  use  than  small  ones,  notwithstanding 
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the  fact  that  a  large  proportion  of  the  remedy  passes  through 
the  alimentary  canal  without  being  absorbed.   Accordingly,  not- 
withstanding all  our  physiological  knowledge  concerning  the 
importance  of  iron  as  a  constituent  of  haemoglobin,  our  employ- 
ment of  this  metal  in  the  treatment  of  disease,  and  still  more, 
our  choice  of  a  particular  method  of  administering  it  in  the  dif- 
ferent forms  of  anaemia,  are  still  to  a  great  extent  empirical, 
and  on  this  empirical  knowledge  we  must  for  the  present  con- 
tinue to  rely.    It  teaches  us  that  the  preparations  of  iron  do 
really  influence  the  formation  of  red  corpuscles  ;  that  their  sys- 
tematic administration  is  quickly  followed  by  a  return  of  color 
to  the  skin  and  mucous  membranes  ;  that  the  blood  itself,  when 
drawn  for  examination,  gradually  assumes  a  deeper  tint  and 
grows  richer  in  colored  elements.     Accordingly,  ferruginous 
remedies  ought  always  to  be  conjoined  with  an  appropriate  diet 
in  the  treatment  of  anaemia  whenever  (apart  from  certain  excep- 
tional cases,  to  be  alluded  to  hereafter)  oligocythaemia  appears 
from  the  symptoms  to  take  a  prominent  place  among  the  funda- 
mental changes  in  the  blood.    Moreover,  since  it  is  the  oligocy- 
thaemia,  whether  primary  or  secondary  (p.  314),  that  is  the  most 
rebellious  to  all  treatment  after  the  causes  of  the  anaemia  have 
been  withdrawn,  usually  outlasting  both  the  lessened  volume  of 
the  blood  and  the  hypalbuminosis,  it  follows  that  chalybeate 
medication  will  be  particularly  useful  in  those  cases  in  which, 
after  the  indicatio  causalls  has  been  fully  met,  the  oligocj^thae- 
mia  persists  in  all  but  its  original  intensity.    Thus,  iron  is  our 
sheet-anchor  in  the  treatment  of  convalescents  from  severe  dis- 
ease who  continue  anaemic,  though  free  from  all  local  mischief, 
of  a  gross  kind.    The  more  uncomplicated  the  anaemia,  the 
more  decided  the  signs  of  oligocythaemia,  the  more  clearly  is 
the  employment  of  iron  indicated,  and  the  more  certainly  may 
we  reckon  on  its  curative  effects.    Should  the  causes  of  the 
anaemic  state,  on  the  other  hand,  continue  in  operation,  iron 
may  still  be  of  service  as  a  palliative,  and  may  be  urgently 
needed  for  this  subordinate  purpose ;  but,  of  course,  it  cannot  be 
expected  to  cure  the  anaemia  with  the  same  completeness  as  in 
the  previous  instance.    Lastly,  there  are  some  forms  of  anaemia 
in  which  the  use  of  ferruginous  tonics  is  positively  contraindi- 
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Ccated,  or  in  which  they  ought  at  any  rate  to  be  prescribed  witli 
tlie  utmost  caution.  To  understand  all  these  points  more 
thorouglily,  it  will  be  necessary  to  enter  on  a  more  detailed 
analysis  of  the  different  cases  just  referred  to,  and  to  describe 
some  of  their  more  characteristic  features. 

A  palliative  effect  may  be  looked  for  from  the  use  of  iron 
when  the  causes  of  anaemia  are  such  as  interfere  with  the  devel- 
opment of  red  corpuscles — where  oligocyDhjemia  is  the  primary 
alteration  in  the  blood.  We  may  take  as  an  instance  the  anae- 
mia which  results  from  disease  of  the  cytogenic  organs.  Here 
the  oligocythsemia,  though  it  cannot  be  got  rid  of,  may  fre- 
quently be  restrained  by  chalybeates,  though,  of  course,  the 
fulfilment  of  the  indicatio  causalis  will  always  be  the  more 
important  object  to  be  held  in  view.  Its  importance,  indeed,  is 
still  more  striking  in  many  other  forms  of  anaemia,  especially 
those  in  which  the  oligocythaemia  is  secondary  to  hypalbumino- 
sis,  the  latter  being  kept  up  by  noxae  of  various  kinds.  In  such 
cases  it  will  be  our  first  business  to  get  rid  of  the  hypalbumino- 
sis,  5C.,  of  its  causes,  before  we  can  expect  any  benefit  from  iron. 
Moreover,  the  use  of  iron  is  prone  to  give  rise  to  certain  collat- 
eral effects  which  appear  to  be  positively  detrimental  in  cases  of 
this  nature,  and  which  must  always  be  taken  into  consideration 
by  the  physician. 

These  collateral  effects  are  concerned,  in  the  first  place,  with 
the  digestive  apparatus.    Clinical  experience  has  shown  that,  of 
the  various  digestive  troubles  occurring  in  anaemic  patients,  one 
only,  viz. ,  simple  atonic  dyspepsia,  is  susceptible  of  being  relieved 
.  and  cured  together  with  the  anaemia  itself  by  the  use  of  iron. 
i(  On  the  other  hand,  the  different  varieties  of  true  dyspepsia, 
\  which  so  often  stand  in  a  causal  relationship  to  the  anaemia,  are 
T  usually  made  worse  by  ferruginous  tonics.    Hence  the  necessity 
f  for  taking  the  state  of  the  digestive  organs  into  account  before 
'we  order  iron.    Should  the  patient's  tongue  be  clean  and  his 
a  appetite  good ;  should  he  be  able  to  digest  small  quantities  of 
lany  kind  of  food,  particularly  meat,  without  difficulty,  while 
b  larger  quantities  immediately  give  rise  to  symptoms  of  disordered 
fc  assimilation  (weight  at  epigastrium,  retching,  meteorism,  perhaps 
I  diarrhoea)— in  a  word,  to  the  symptoms  of  simple  oligopepsia, 
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we  may  boldly  prescribe  iron  in  large  doses.  For  in  these  cases 
the  atony  of  the  digestive  functions  yields  more  readily  to  a  free 
administration  of  chalybeates  than  to  any  other  plan  of  treat- 
ment. On  the  other  hand,  should  the  patient's  tongue  be  coated, 
his  appetite  impaired  or  destroyed  ;  should  there  be  a  tendency 
to  acid  fermentation  and  pyrosis,  even  small  quantities  of  albu- 
minous or  fatty  food  being  followed  by  fetid  or  rancid  eructa- 
tions ;  should  he  be  constantly  complaining  of  oppression  at 
the  pit  of  the  stomach,  flatulence,  a  tendency  to  jaundice,  and 
especially  of  irregularity  of  the  bowels,  and  mucous  diarrhoea ; 
tinder  such  circumstances  we  must  beware  of  giving  iron  till  the 
dyspeptic  symptoms  have  been  removed.  The  state  of  the  urine 
may  also  help  us  to  decide  as  to  the  desirability  of  ordering  iron 
in  any  particular  case,  for  in  simple  atony  of  the  digestive  organs 
it  is  usually  very  pale,  clear,  and  of  low  specific  gravity,  while  in 
true  dyspepsia  it  is  often  highly  concentrated  and  loaded  with 
lithates.  Should  the  signs  of  dyspepsia,  though  present,  be 
relatively  slight,  while  at  the  same  time  there  is  extreme  oligo- 
cythsemia  with  marked  feebleness  of  digestion,  we  may  venture 
to  try  iron,  beginning  with  small  doses,  and  prescribing  the  metal 
in  some  form  calculated  to  influence  the  dyspepsia  {see  below  for 
the  different  preparations  of  iron). 

Inasmuch  as  dyspeptic  symptoms  are  almost  always  present 
in  febrile  anaemia,  this  alone  would  be  a  sufficient  objection  to 
the  giving  of  iron  in  febrile  maladies.  Experience  teaches  us, 
moreover,  that  the  remedy  is  not  well  borne  in  high  fever  with 
great  dyspepsia.  Again,  Pokrowsky  (Zoc.  dt.)  has  found  that 
iron  raises  the  temperature  of  the  body  and  increases  the  elimi- 
nation of  urea.  These  experimental  facts  are  confirmed  by  clini- 
cal observation  ;  for  we  know  that  the  premature  administration 
of  iron  during  the  period  of  defervescence,  or  just  after  the  apy- 
retic  state  is  reached,  frequently  gives  rise  to  a  recrudescence  of 
the  febrile  symptoms.  Accordingly,  ferruginous  compounds  are, 
upon  the  whole,  contraindicated  by  the  presence  of  fever.  We 
ought  to  wait  for  definitive  apyrexia  before  prescribing  them ; 
and  even  then,  it  is  prudent  to  begin  with  small  doses  of  some 
easily  digestible  preparation  of  iron.  Nevertheless,  in  very 
protracted  febrile  maladies,  when  the  fever  is  not  high  and  tlie 
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(Ivspepsia  is  not  severe,  we  may  sometimes  give  iron  a  trial  when 
the  o]igocytha)mia  is  extreme,  and  appears  at  tlie  moment  to 
expose  the  patient  to  greater  risk  than  the  attendant  fever.  But 
even  under  these  circumstances  it  is  but  seldom  that  we  sliall 
Und  iron  of  use ;  in  most  cases,  for  the  reasons  given  above,  we 
shall  find  ourselves  compelled,  sooner  or  later,  to  leave  it  off 
again. 

xigain,  iron  is  contraindicated  when  hemorrhage  is  either 
imminent  or  actually  going  on.  It  is  said  that  the  tonic  influ- 
ence of  the  remedy  on  the  heart,  by  increasing  arterial  tension, 
may  provoke  extravasation  when  the  vascular  walls  happen  to 
be  frail.  On  the  other  hand,  we  must  not  forget  that  the  fragil- 
ity of  the  vessels  is  often  a  result  of  some  defect  in  the  composi- 
tion of  the  blood,  more  especially  of  oligocy theemia  ; '  and  from 
this  point  of  view  a  tendency  to  bleeding  would  rather  appear  to 
indicate  tlian  to  contraindicate  the  use  of  iron.  The  physician 
is  often  placed  in  a  dilemma  at  the  bedside  with  regard  to  the 
administration  of  iron ;  and  it  often  happens  that  a  decision  is 
impossible  until  the  experiment  has  been  tried  in  the  particular 
case.  It  is  plain  that  if,  notwithstanding  the  existence  of  a 
hemorrhagic  diathesis,  we  resolve  to  prescribe  iron,  we  must 
begin  with  small  doses  gradually  and  cautiously  increased.  But 
how  are  we  to  decide  whether  iron  is  to  be  given  at  all  ?  As  a 
general  rule,  the  more  intense  the  anjemia  and  the  more  feeble 
the  pulse,  the  more  likely  are  ferruginous  tonics  to  be  serviceable. 
They  are  least  likely  to  do  harm  if  the  bleeding  be  spontaneous, 
i.  e.,  not  due  to  excited  action  of  the  heart.  But  our  main  reli- 
ance must  be  placed  on  the  results  of  experiment ;  if  a  cautious 
trial  of  iron  is  not  followed  by  an  increase  of  the  fatal  tendency 
to  bleeding,  we  may  prescribe  the  remedy  more  boldly.  On  the 
other  hand,  chalybeate  remedies  are  decidedly  contraindicated 
when  the  anaemia  is  associated  with  cardiac  hypertrophy ;  when 
the  individual  outbreaks  of  hemorrhage  may  be  traced  to  parox- 
ysms of  functional  excitement  of  the  heart;  finally  and  chiefly, 
when  the  injurious  effect  of  iron  in  the  particular  case  under 


^  'Consult,  in  reference  to  this  point,  the  chapter  on  "  Progressive  Pernicious  Ane- 
mia" (Special  Symptomatology). 
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observation  lias  been  experimentally  determined.  I  do  not  hesi- 
tate to  say  that  the  cases  of  aniemia  with  hemorrhagic  diathesis 
in  which  the  use  of  iron  is  contraindicated  by  the  latter,  are  far 
from  being  as  numerous  as  is  often  supposed.  I  am  likewise  of 
opinion  that  many  physicians  are  over-cautious  in  this  matter, 
and  often  refuse  to  give  iron  in  cases  where  it  would  do  good. 
Lastly,  I  may  add  that  in  the  hospital  at  Basle  iron  is  constantly 
prescribed  with  good  effect  when  the  degree  of  anaemia  appears 
to  require  it,  notwithstanding  the  presence  of  a  tendency  to  local 
or  general  hemorrhage. 

I  should  add,  in  order  to  prevent  possible  misunderstanding,  that  by  the  "use 
of  iron"  in  the  foregoing  pages,  I  mean  its  administration  for  long  periods  with  a 
view  to  obtaining  its  tonic  effects,  and  not  the  administration  of  a  single  dose  of 
some  particular  ferruginous  preparation,  in  order  to  obtain  a  specific  effect  inde- 
jjendent  of  its  tonic  action.  Some  preparations  of  iron,  especially  the  perchloride, 
are  often  used  both  outvyardly  and  inwardly  as  styptics ;  it  is  clear  that  the  occa- 
sional employment  of  the  remedy  for  such  a  purpose  as  this  is  wholly  different 
from  its  continuous  administration  as  a  tonic. 

The  multitude  of  officinal  and  non-officinal  preparations  of 
iron,  and  the  great  variety  of  chalybeate  waters  at  our  disposal, 
give  us  a  choice  of  methods  for  administering  iron  to  which  no 
other  drug  affords  a  parallel.  In  choosing  a  preparation  we 
must  consider,  in  the  first  place,  whether  it  is  capable  of  being 
easily  assimilated ;  for  only  thus  is  iron  beneficial,  its  indi- 
gestible preparations  being  more  likely  to  do  harm  than  good. 
Again,  we  must  ask  ourselves  if  we  desire  to  combine  with  the 
tonic  effect  of  iron  some  subsidiary  effect  peculiar  to  one  of  its 
preparations  or  obtained  from  some  other  remedy.  These  con- 
siderations will  make  us  select  now  a  simple,  now  a  compound 
preparation  of  iron,  and  the  dose  to  be  employed  in  any  indi- 
vidual case  will  then  have  to  be  determined  on  independent 
grounds.  I  shall  now  enumerate  some  of  the  most  approved 
iron  preparations,  and  offer  a  few  suggestions  as  to  the  best  way 
of  employing  them  : 

Metallic  iron,  in  the  form  of  reduced  iron,  is  of  great  value  when  we  desire  the 
purely  hicmatinic  action  of  the  remedy;  it  is  easily  digested,  and  enjoys  a  well- 
merited  popularity  in  the  treatment  of  auciemia.  Owing  to  its  proneness  to  become 
oxidized,  it  is  usually  prescribed  in  pills  or  bonbons  (made  with  chocolate) ;  the 
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dose  may  vaiy,  in  accordance  with  the  special  requirements  of  tlie  case,  from  three- 
quarters  of  a  grain  to  a  grain  and  a  half  twice  or  four  times  a  day.  Equally  worthy 
of  recommendation  are  several  officinal  preparations  of  ferrous  oxide,  e.  (j.,  fei-rous 
lactate  (from  one  and  a  half  to  four  and  a  half  grains  several  times  a  day  in  pills, 
powders,  or  tablets),  or  the  saccharated  carbonate  (as  much  as  can  be  taken  on  the 
tip  of  a  knife,  several  times  a  day),  and  others.  These  and  similar  simple  prepara- 
tions are  chiefly  employed  in  the  uncomplicated  forms  of  anaemia  {i.  e.,  in  the 
idiopathic  form,  or  in  those  symptomatic  forms  which  persist  after  the  removal  of 
the  primary  disease  to  which  they  are  due).  Small  doses  should  be  prescribed  at 
first ;  if  we  find  them  agreeing  with  the  patient,  larger  ones  may  be  ordered  with- 
out scruple.  In  their  mode  of  action,  the  alkaline  chalybeate  waters  stand  nearest 
to  the  above  preparations ;  they  contain  ferrous  carbonate  and  carbonate  of  soda ; 
a  course  of  such  water  is  most  beneficial  when  taken  at  the  spring  itself,  as  an 
abundance  of  fresh  air,  and  a  complete  and  appropriate  modification  of  all  the 
patient's  habits,  are  associated  with  the  remedial  action  of  the  iron.  Patients  suf- 
fering from  simple  anseraia,  when  strong  enough  to  travel,  may  be  sent  to  Pyrmont, 
Dryburg,  Cudowa,  Imnau,  Steben,  Schwalbach,  Spa,  Seewen,  Fideris,  and  above 
all,  to  St.  Moritz,  where  they  can  "  lay  in  a  supply  of  haemoglobin  "  by  drinking 
the  watei"s,  enjoying  the  air,  and  a  suitable  diet.  The  waters  are  much  less  effectual 
when  taken  at  home — the  accessory  elements  in  the  treatment  cannot  be  enforced 
with  the  same  success ;  moreover,  the  chalybeate  waters  are  very  prone  to  suffer 
in  transitu,  owing  to  oxidation  of  the  ferrous  carbonate  they  hold  in  solution, 
which  is  thus  converted  into  the  insoluble  hydrated  oxide  of  iron. 

Preparations  containing  iron  in  combination  with  phosphoric  acid  or  with 
potash-salts  are  also  very  serviceable  in  cases  of  simple  anaemia.    Foremost  among 
them  stands  the  pyrophosphate  of  iron  and  soda  (from  one  and  a  half  to  four  and 
a  half  grains  several  times  a  day),  and  the  pyrophosphate  of  iron  water,  which 
1  may  now  be  procured  in  all  great  towns,  and  of  which  from  half  a  bottle  to  a 
i  bottle  (from  ten  to  twenty  fluidounces)  may  be  given  daily.    These  preparations 
(  are  usually  ordered  with  a  view  to  supplying  the  system  with  the  phosphoric  acid 
'  as  well  as  the  iron  required  for  the  red  corpuscles.    Blaud's  pills  are  in  great  repute 
■  among  practical  men,  and  they  deserve  all  the  praise  they  get ;  they  are  warmly 

•  recommended  by  F.  von  Niemeyer  in  the  treatment  of  chlorosis;  their  composi- 
t  tion  (sulphate  of  iron,  carbonate  of  potash,  of  each  half  an  ounce ;  marshmallow 
r  root,  thirty  grains;  gum  tragacanth,  enough  to  make  one  hundred  and  twenty  pills, 
t  Prom  two  to  four  pills  to  be  taken  three  times  a  day)  shows  that  they  combine 
t  ferrous  carbonate  (produced  by  decomposition  in  the  pill-mass)  with  a  considerable 
V.  proportion  of  a  potash-salt  (potassium  sulphate).  It  is  difficult  to  say  with  any 
^  certainty  how  much  of  the  efficacy  of  this  preparation  in  extreme  oligocythaemia 

•  is  due  to  its  digestibility,  how  much  to  the  simultaneous  introduction  of  potas- 
sium  (an  essential  constituent  of  the  red  corpuscles)  into  the  system.    In  any  case, 

'i  the  d  priori  grounds  for  combining  potassium  with  iron  are  quite  as  strong  as 
U  those  for  giving  phosphoric  acid  with  the  metal ;  and  repeated  trials  have  con- 
vinced  me  that  in  Blaud's  pills  we  really  have  a  most  valuable  and  speedy  remedy 
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for  aiijBmia.  At  the  Basle  Hospital,  these  pills  are  now  almost  exclusively 
employed  when  it  is  desired  to  cure  a  high  degree  of  uncomplicated  anamia  as 
quickly  and  as  certainly  as  possible. 

In  many  complicated  forms  of  the  disease  we  desire  something  more  than  the 
tonic  effects  of  iron.  For  instance,  when  the  anaemia  is  causally  connected  with 
chronic  catarrh  of  the  stomach  and  intestines  (p.  445),  we  prescribe  the  alkaline 
chalybeate  waters  of  Franzensbad,  Elster,  Kissingen,  and  Tarasp,  so  long  as  the 
symptoms  of  dyspepsia  are  present.  Again,  when  the  oligjemia  has  been  brought 
on  by  a  febrile  malady,  and  the  patient  is  suffering  from  the  prostration  incident 
to  defervescence,  we  give  the  alcoholic  and  ethereal  tinctures  of  steel  before  pro- 
ceeding to  the  stronger  ferruginous  preparations,  desiring  thereby  to  achieve  an 
analeptic  result.  Rademacher's  Tinctura  ferri  acetatis  (from  twenty  to  sixty  drops 
several  times  a  day)  is  well  adapted  for  this  stage  of  convalescence ;  it  is  assimi- 
lated even  when  the  digestive  powers  are  very  feeble,  and  may  safely  be  prescribed 
when  there  is  a  moderate  degree  of  pyrexia.  When  there  is  a  tendency  to  hemor- 
rhage, and  we  nevertheless  resolve  to  give  iron  (p.  469),  its  compounds  with 
chlorine  are  generally  chosen,  especially  the  solution  of  chloride  of  iron  (from  two 
to  three  drops  every  three  or  four  hours  in  a  mucilaginous  vehicle).  Lastly,  if 
we  want  to  promote  the  absorption  of  an  exudation  or  the  involution  of  some 
hypertropliied  organ  simultaneously  with  the  treatment  of  an  oligaemia,  we  pre- 
scribe the  iodide  of  iron.  There  is  no  dearth  of  iron  preparations  from  which  to 
clioose,  and  though  it  would  be  a  mistake  to  look  for  any  very  subtle  distinctions 
among  them,  still  it  is  certainly  wiser  to  obey  the  usual  custom  of  choosing  jDar- 
ticular  preparations  for  particular  forms  of  complex  anaemia,  rather  than  arbitra- 
rily to  set  aside  tradition. 

I  have  yet  to  say  a  few  words  about  several  remedies  and 
pharmaceutical  preparations  whose  influence,  in  conditions  of 
anaemic  marasmus,  is  not  so  much  hsematinic  as  conservative, 
and  which  are  chemically  allied  to  certain  kinds  of  food.  Fore- 
most among  these  is  cod-liver  oil.  This  famous  remed}^,  whose 
beneficial  influence  upon  nutrition  is  so  strikingly  shown  in  many 
marasmic  states  (phthisis,  etc.),  may  be  regarded,  chemically,  as 
an  animal  fat  (oleic  glyceride,  with  gl37^cerides  of  volatile  fatty 
acids)  mixed  with  biliary  constituents.  It  contains  extremely 
minute  traces  of  iodine  and  bromine  ;  but  these  do  not  contribute 
to  its  curative  effect ;  the  relatively  large  proportion  of  calcium 
phosphate  may  possibly  be  of  greater  moment.  Plij^siologicall}', 
cod-liver  oil  is  so  far  like  the  other  fats  taken  as  food,  that  it 
limits  the  consumption  of  the  nitrogenous  constituents  of  the 
body  and  is  capable  of  supplying  the  organism  with  energ}^  by 
undergoing  oxidation.   Why  then  should  cod-liver  oil  be  admin- 
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istered  as  a  remedy,  notwithstanding  its  nauseous  taste,  seeing 
that  its  action  is  simihir  to  tliat  of  all  fatty  matters?  First, 
because  clinical  experience  has  proved  that  it  is  more  readily 
assimilated  than  any  other  kind  of  fat,  whether  animal  or  vege- 
table. Secondly,  because  it  has  been  proved  experimentally  by 
Naumann  (loc.  cit.)  that  cod-liver  oil  traverses  animal  mem- 
branes more  quickly  and  easily  than  other  oily  compounds,  this 
property  depending  on  the  presence  of  an  admixture  of  biliary 
constituents,  and  possibly  explaining  its  relatively  great  digesti- 
bilit3^  The  same  observer  has  also  found  that  cod-liver  oil  is 
more  readil}^  oxidized  than  any  other  fat.  These  reasons  suffice 
to  explain  why  it  should  be  chosen  as  a  means  of  introducing  a 
relatively  large  amount  of  fatty  matter  into  the  system  when 
the  digestive  powers  are  weak,  in  order  that  it  may  be  oxidized 
instead  of  the  albuminous  constituents  of  the  body.  It  follows 
that  the  remedial  employment  of  cod-liver  oil  is  peculiarly 
suited  to  those  forms  of  anaemia  in  which  a  liberal  supply  of 
fatty  matter,  though  urgently  called  for,  cannot  be  allowed, 
owing  to  the  inadequate  secretion  of  bile  and  pancreatic  fluid. 
In  such  cases,  cod-liver  oil  may  fitly  be  substituted  for  the 
fatty  elements  of  the  food.  A  priori  reasoning  thus  confirms 
the  manifold  testimony  of  experience  in  suggesting  the  admin- 
istration of  this  remedy  whenever  well-marked  anaemia  is  associ- 
ated with  over-activity  of  the  chemical  changes  going  on  in  the 
system,  especially  with  increased  decomposition  of  albumen. 
Hence  the  reputation  it  has  justly  acquired  as  an  aid  to  nutri- 
tion in  all  forms  of  febrile  wasting,  and  which  it  also  merits  in 
other  less  definite  forms  of  nutritive  irritability.  Hence,  too,  its 
unsuitability  in  such  forms  of  anaemia  as  are  associated  with  a 
slow  rate  of  molecular  metamorphosis,  a  relaxed  constitution, 
and  a  pasty  habit. 

Even  in  those  cases  where  cod-liver  oil  would  seem  to  be 
decidedly  indicated,  we  often  find  it  impossible  to  prescribe  it. 
Some  patients  are  unable  to  overcome  their  repugnance  to  it  by 
any  effort  of  will ;  others  cannot  digest  it.  The  latter  difficulty 
may  be  anticipated  when  there  is  much  dyspepsia  from  gastric 
catarrh.  Symptoms  of  this  disorder  (furred  tongue,  anorexia, 
etc.)  forbid  the  administration  of  the  oil,  for  it  is  likely  to 
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intensify  tliem.  We  ought  always  to  begin  by  giving  the  oil  in 
small  closes  and  at  rare  intervals  (aboat  one  dessert-spoonful  in 
the  course  of  the  day) ;  the  dose  may  be  gradually  increased  to 
from  one  to  three  tablespoonfuls  daily,  when  we  have  satisfied 
ourselves  of  the  integrity  of  the  digestive  functions.  It  can 
never  be  desirable,  under  any  circumstances,  to  give  more  than 
three  tablespoonfuls  a  day. 

To  mask  the  taste  of  tlie  oil,  various  artifices  may  be  resorted  to.  A  lew  drops 
of  rum  may  be  added  to  each  dose,  or  it  may  be  preceded  by  a  peppermint  lozenge, 
or  followed  by  a  mouthful  of  black  coffee.  The  oil  may  be  included  in  gelatine 
capsules,  or  solidified  and  wrapped  in  wafers,  etc.  For  further  details,  text- books 
of  pharmacy  may  be  consulted. 

The  malt-extract  prepared  from  Trommer's  receipt  is  designed 
to  fulfil  much  the  same  purpose  as  cod-liver  oil,  carbo-hydrates 
(malt-sugar,  dextrin)  taking  the  place  of  fatty  matter.  The 
simple  (much  or  little  hopped)  and  the  chalybeate  form  of  malt- 
extract  are  coming  more  and  more  into  favor  as  substitutes  for 
the  oil ;  they  are  more  palatable  and  more  easily  digested,  and 
should,  therefore,  be  preferred  in  the  dyspeptic  forms  of  ansemia. 
During  the  last  few  years  malt-extract  has  almost  entirely  taken 
the  place  of  cod-liver  oil  in  the  treatment  of  phthisis  and  other 
wasting  diseases  at  the  Basle  hospital,  and  we  have  as  yet  found 
no  reason  for  returning  to  the  use  of  the  latter  remedy.  The 
extract  may  be  given  from  one  to  three  times  a  day,  in  doses 
varying  from  a  teaspoonful  to  a  tablespoonful,  in  milk,  broth, 
beer,  or  wine. 

G-elatin  need  hardly  be  prescribed  as  a  medicine,  as  it  is 
capable  of  being  dispensed  in  a  more  agreeable  form  by  the 
cook.  It  is  worthy  of  note,  as  Senator  points  out,  that  the  great 
Sj^denham,  two  centuries  ago,  used  to  prescribe  gelatin  in  com- 
bination with  carbo-hydrates  as  a  roborant,  in  the  form  of  his 
well-known  "white  decoction"  (hart's-horn  shavings,  bread- 
crumb, of  each  half  an  ounce ;  water,  two  pints  ;  boil  down  to 
twenty-two  fluidounces,  and  add  gum  Arabic  two  drachms,  and 
white  sugar  half  an  ounce.  A  cupful  to  be  taken  at  a  time). 
But  if  any  physician  at  the  present  day,  either  in  pious  com- 
memoration of  a  great  luminary  of  our  art,  or  from  conserva- 
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tive  feeling,  should  be  tempted  to  order  this  decoction  to  be 
made  up  at  the  chemist's,  he  will  find  it  necessary  to  rouse  tlie 
historic  sense  of  the  patient  beforehand,  to  prevent  his  being 
nauseated  by  the  insipid  sweetness  of  the  mess  he  is  desired  to 
take. 

It  is  sufficiently  obvious  that  none  of  the  remedies  hitherto 
enumerated,  whether  dietetic  or  medicinal,  whether  designed  to 
promote  sanguification  or  to  diminish  the  waste  of  the  constitu- 
ents of  the  blood,  are  capable  of  fulfilling  the  indicatio  morhi 
in  the  sense  of  restoring,  at  once  and  completely,  the  deficient 
elements  of  the  nutrient  fluid  in  their  pristine  quantitative 
relation  to  one  another.  The  blood,  viewed  as  a  functionally- 
active  tissue,  when  it  has  been  withdrawn  from  the  body  in 
great  quantity,  undoubtedly  admits  of  being  gradually  restored, 
either  wholly  or  in  part,  when  the  tendencies  of  the  ana3mic 
organism  and  the  conditions  of  its  environment  are  propitious ; 
but  none  of  the  modes  of  treatment  hitherto  described  can 
restore  it  at  once  to  its  previous  state  ;  if  such  immediate  resto- 
ration be  possible  at  all,  it  must  be  effected  by  the  direct  intro- 
duction of  fresh  and  ready-made  blood  into  the  empty  vessels. 
But  in  many  cases  of  acute  olig?emia,  when  death  from  loss  of 
blood  is  imminent,  and  in  some  cases  of  chronic  ansemia  likewise, 
an  immediate  supply  of  functionally-active  blood  is  required ; 
hence,  the  idea  of  transplanting  blood  from  a  healthy  individual 
(man  or  animal)  must  needs  have  suggested  itself  sooner  or  later. 
The  history  of  transfusion  shows  how  this  idea  has  actually 
been  carried  into  practice. 

A  detailed  account  of  transfusion — of  the  fluctuations  in  pro- 
fessional opinion  concerning  its  value,  of  the  kind  of  blood  that 
ought  to  be  used,  of  the  instruments,  etc.,  required — cannot  be 
attempted  here.  It  must  be  left  to  works  specially  devoted 
to  the  subject,  for  I  have  already  much  exceeded  the  limits 
originally  assigned  to  me.  The  reader  who  wishes  to  become 
acquainted  with  the  history  of  transfusion  may  consult  the 
works  of  P.  Scheel,  Blasius,  Landois,  von  Belina-Swiontkowski, 
Massmann,  Asche,  Leisrink,  and  others,  referred  to  in  the  Bib- 
liography (p.  285) ;  he  will  there  find  the  needful  statistical 
records,  both  old  and  new  (with  the  exception  of  the  cases  piib- 
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lislied  since  1873).  It  will  also  be  impossible  for  me  to  give  an 
account  of  the  controversies  that  have  lately  been  raging  on  this 
important  subject,  and  that  have  not  yet  subsided.  Almost 
every  number  of  our  medical  journals  contains  some  notice  of  a 
successful  or  unsuccessful  case  of  transfusion,  some  article  on 
the  theoretical  aspect  of  the  operation,  some  practical  suggestion 
about  the  manner  of  performing  it ;  such  articles  are  continually 
reviving  discussion  on  points  which  are  often  of  cardinal  impor- 
tance. Some  of  these  points  are  not  yet  settled  ;  we  must  there- 
fore be  content  with  a  brief  summary  of  those  conclusions  which 
are  no  longer  seriously  disputed  by  anybody,  together  with  a 
few  of  those  controverted  points  which  appear  to  admit  of  a  pro^ 
visional  settlement. 

It  is  almost  universally  admitted,  in  principle,  that  transfu- 
sion, in  conditions  of  extreme  ansemia,  is  a  legitimate  resource  ; 
nay,  that  in  many  cases  it  is  imperatively  required.  The  opera- 
tion cannot  be  dismissed  from  consideration  as  dangerous  and 
reckless  ;  for  it  has  over  and  over  again  been  successfully  per- 
formed, and  followed  by  complete  recovery,  under  circumstances 
of  the  most  adverse  kind.  Besides  the  list  of  successful  cases, 
however,  there  is  another  of  a  less  reassuring  description,  of 
cases  in  which  transfusion  proved  wholly  useless  or  only  of 
momentary  usefulness  ;  but  this  is  not  enough  to  deter  anybody 
from  repeating  the  operation  in  certain  forms  of  anaemia  when- 
ever they  occur.  Again,  in  severe  or  hopeless  cases,  is  it  not 
better  to  resort  to  even  an  uncertain  remedy  than  to  do  nothing  ? 
Until  very  recently,  transfusion  has  always  been  regarded  as  a 
last  resource  in  acute  and  chronic  anjemia ;  and  if  there  is  one 
thing  more  than  another  calculated  to  surprise  us  in  going 
through  the  literature  of  the  subject,  it  is  not  the  number  of 
failures,  but  the  number  of  successes  that  have  been  achieved 
under  the  desperate  circumstances  for  which  the  operation  has 
been  reserved.  Again,  the  number  of  cases  in  which  death  can 
be  ascribed  with  real  or  apparent  justice  to  the  operation  itself  is 
extremely  small  in  comparison  with  those  in  which  the  fatal 
issue  can  be  traced,  with  more  likelihood,  or  with  absolute  cer- 
tainty, to  circumstances  of  another  kind,  i.  to  the  continued 
operation  of  the  causa  morhi. 
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The  most  recent  observations  will  be  excluded  from  the  following  estimate  of 
the  value  of  transfusion  as  a  means  of  saving  life,  for  the  operation  is  nowadays 
performed  much  more  frequently  than  it  used  to  be,  and  in  cases  of  less  severity. 
By  combining  the  tables  given  by  Belina,  Aschd,  and  Leisrink,  we  get  a  total  of 
243  cases  in  which  transfusion  was  performed  for  acute  or  chronic  anocmia  prior  to 
the  year  1873.  Of  these  243  cases,  114  (40.9  per  cent.)  terminated  in  complete 
recovery ;  in  34  cases  (14  per  cent.)  the  operation  was  followed  by  temi)orary  bene- 
fit, but  failed  to  save  life ;  in  95  cases  (39.1  per  cent)  no  beneficial  result  whatever 
was  achieved.  Accordingly,  transfusion  has  failed  in  a  little  over  a  third  of  all 
the  cases  published  before  1873,  while  in  nearly  two-thirds  of  the  total  number  it 
has  been  followed  by  improvement  or  recovery.  These  figures  would  suffice,  as 
they  stand,  to  justify  the  operation,  even  if  we  did  not  know  that  it  had  almost 
invariably  been  resorted  to  in  desperate  cases.  If  we  examine  more  closely  into  the 
details  of  each  failure,  we  find  that  in  a  vast  majority  of  them  death  cannot  be 
ascribed  directly  or  indirectly  to  the  operation,  but  was  due  to  other  causes.  An 
accurate  sifting  of  these  causes,  however,  is  impracticable;  for  the  estimate  of 
the  probable  duration  of  the  patient's  life  in  each  case,  supposing  transfusion  not 
to  have  been  performed,  would  be  too  much  at  the  mercy  of  the  individual  judg- 
ment of  the  critic.  I  may  therefore  leave  the  reader  to  consult  the  original  records 
for  himself,  and  arrive  at  an  independent  opinion  on  the  subject. 


It  is  not  difficult  to  show  that  transfusion  is  a  legitimate  oper- 
ation. Neither  is  there  any  difficulty  in  deciding  what  are  the 
cases  of  anaemia  in  which  it  may  be  undertaken  with  the  best 
prospect  of  success.  A  favorable  result  may  be  anticipated  from 
a  timely  recourse  to  transfusion  whenever  acute  oligsemia  is 
brought  on  by  loss  of  blood  in  a  previously  healthy  person. 
Acute  anaemia,  after  post-partum  hemorrhage,  offers  the  best 
chances  of  success ;  always  supposing  the  actual  bleeding  to 
have  been  brought  under  control,  and  no  fresh  outburst  to  occur. 
Apart  from  the  latter  accident,  it  is  in  such  cases  that  the  great- 
est number  of  successes  has  been  hitherto  achieved. 

In  113  of  the  243  cases  alluded  to  above,  the  operation  was  performed  on  account 
of  hemorrhage  during  or  immediately  after  delivery.  Of  these  113  cases  67  ended 
in  complete  recovery,  7  showed  only  a  temporary  improvement,  while  39  terminated 
fatally,  without  any  sign  of  previous  amendment.  A  positive  result  was  thu3 
achieved  in  65,5  per  cent.,  or  two-thirds  of  all  the  cases  belonging  to  this  category ; 
of  this  proportion,  moreover,  59.3  per  cent,  were  recoveries,  while  in  only  6.2  per 
cent,  was  the  improvement  temporary.  As  the  recoveries  amount  to  more  than  half 
of  the  total  number  of  cases,  the  obstetrician  must  consider  transfusion  obligatory 
whenever  acute  ansemia  of  sufficient  severity  to  threaten  life  sets  in  as  a  result  of 
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hemorrhage  during  delivery— the  hemorrhage  itself  having  been  arrested.  The 
relatively  favorable  prognosis  of  the  operation,  when  performed  in  connection  with 
the  puerperal  state,  must  be  attributed  chiefly  to  the  extraordinary  power  of  bearing 
loss  of  blood,  with  which  the  female  sex— particularly  at  this  critical  period— is 
endowed  (cf.  p.  420). 

The  results  of  transfusion  in  cases  of  acute  anaemia  following 
wounds  and  surgical  operations,  though  less  brilliant,  are  never- 
theless encouraging.  The  chances  of  complete  recovery  (not  of 
temporary  improvement)  are  least  promising  in  acute  anaemia 
from  internal  disease,  and  in  chronic  anaemia.  As  regards  the 
latter,  indeed,  future  statistics  are  likely  to  be  more  favorable 
than  those  of  the  past.  Of  late  years,  transfusion  has  been 
resorted  to  earlier,  and  not  as  a  last  and  desperate  measure  ;  and 
its  early  performance  seems  to  hold  out  better  prospects  of  suc- 
cess in  the  chronic  forms  of  anaemia. 

In  46  of  the  243  cases  alluded  to  above,  acute  ansemia  had  been  produced  by 
wounds  and  surgical  operations.  In  19  cases  transfusion  was  followed  by  complete 
recovery ;  in  7,  by  temporary  improvement ;  in  20,  by  no  result  at  all.  The  percent- 
age of  complete  recoveries  thus  amounts  to  41.5  per  cent.;  of  cases  temporarily 
benefited,  to  15.2  per  cent. ;  of  failures,  to  43.5  per  cent.  The  residue  of  84  cases  is 
made  up  of  acute  and  chronic  forms  of  anaemia  associated  with  visceral  disease.  Of 
this  number  25  terminated  in  complete  recovery ;  25  received  temporary  benefit ;  in 
34  the  operation  failed  to  do  any  good.    (Percentage  ratios:  29.8,  29.8,  and  40.4.) 

The  general  conclusion  to  be  drawn  from  the  figures  I  have 
given  (which  do  not  include  the  more  recent  cases  of  transfusion, 
performed  with  a  better  knowledge  of  the  indications,  and  there- 
fore with  better  results)  is  that  the  number  of  cases  cured  and 
temporarily  benefited,  taken  jointly,  exceeds  the  number  of  fail- 
ures in  all  categories  alike — though  not,  of  course,  in  the  same 
ratio.  Hence,  transfusion  may  be  confidently  recommended  in 
extreme  anaemia :  first,  when  there  is  immediate  danger  to  life ; 
secondly,  when  all  hope  of  a  favorable  issue  is  not  nullified  by 
the  malignity  or  the  undiminished  obstinacy  of  the  causes  of 
the  anaemic  state. 

Both  of  the  above  indications  are  more  often  found  associated 
with  acute  than  with  chronic  anaemia.  For  in  the  former  class 
of  cases  the  Immediate  danger,  and  therefore  the  necessity  for 
immediate  interference,  are  much  greater  than  in  the  latter. 
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Again,  the  causes  of  chronic  oligjcmia  are  not  usually  capablo  of 
being  instantaneously  removed,  or  even  moderated.  Those  cases 
of  acute  anjemia  are  best  suited  for  treatment  by  transfusion  in 
which  the  causal  hemorrhage  is  within  reach  of  styptic  measures. 
Hence,  it  is  chiefly  to  obstetrical  practitioners  and  surgeons  that 
we  must  look  for  any  large  experience  of  the  operation  ;  though 
a  more  extensive  emploj^ment  of  transfusion  in  visceral  diseases 
may  fairly  be  anticipated  likewise. 

There  is  not  much  difference  of  opinion  at  the  present  day 
concerning  the  principles  I  have  just  laid  down.  There  is  much 
less  unanimity  concerning  the  mode  in  which  transfusion  may  be 
most  suitably  and  least  dangerously  performed.  The  first  ques- 
tion refers  to  the  choice  of  blood,  to  the  "physiological  tech- 
nique" of  transfusion  (Juergensen).  But  this  question,  when 
looked  at  more  closely,  branches  out  into  two  others  :  first, 
whether  human  blood  or  that  of  the  lower  animals  should  be 
employed ;  secondly,  whether  the  blood  ought  or  ought  not  to 
be  defibrinated. 

There  can  be  no  doubt  that  direct  transfusion  of  non-defibri- 
nated  human  blood  from  a  healthy  subject  is  the  best,  because 
the  most  natural  method.  It  is  equally  certain,  however,  that 
the  rapidity  with  which  human  blood  coagulates  (in  less  than 
five  minutes)  forms  a  very  serious  obstacle  to  its  employment. 
Nevertheless,  it  has  been  repeatedly  employed  of  late  years  with- 
out any  special  precautions  against  the  occurrence  of  coagulation 
(Rautenberg,  Braxton  Hicks,  Carey,  Savage,  and  others),  though 
the  risk  of  embolism  must  always  make  the  proceeding  a  very 
rash  one.  Many  attempts  have  been  made  to  obviate  this  risk 
by  adding  various  salts  to  prevent  coagulation  (Neudoerffer, 
Braxton  Hicks,  Richardson,  and  others),  or  by  employing  in- 
genious though  complicated  instruments  (Gesellius)  for  trans- 
ferring the  blood  of  the  giver  to  the  vessels  of  the  receiver  with 
as  little  delay  as  possible.  For  my  own  part,  however,  I  agree 
with  Juergensen,  Leisrink,  and  many  others,  in  thinking  that  no 
.  really  simple,  safe,  and  universally  applicable  method  of  trans- 
fusing unaltered  human  blood  from  one  individual  to  another 
has  yet  been  contrived. 

But  is  there  any  urgent  necessity  for  such  a  contrivance  ?  Is 
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not  delibrinated  human  blood  quite  as  effectual  for  the  end  in 
view  as  non-defibrinated  blood  ?  Has  it  not  hitherto  been  almost 
invariably  employed,  and  often  with  the  best  results  ?  The 
objection  that  valuable  time  may  be  lost  in  defibrinating  the 
blood  may  possibly  apply  in  certain  cases,  where  the  physician 
has  to  work  single-handed  ;  otherwise,  the  exposure  of  a  vein  in 
the  patient,  putting  a  ligature  round  it,  and  introducing  a  can- 
ula,  must  occupy  more  time  than  opening  a  vein  in  the  giver 
and  whipping  the  blood,  when  simultaneously  performed  by  an 
assistant.  The  paradoxical  notion  that  venous  blood,  which  has 
become  bright  red  by  being  agitated  with  air,  does  not  owe  its 
change  of  color  to  the  same  cause  (oxygenation  of  haemoglobin) 
as  that  which  converts  venous  into  arterial  blood  in  the  pulmo- 
nary capillaries — that  the  blood  is  actually  deprived  of  the  need- 
ful "vitalizing  power"  (Gesellius),  is  hardly  worthy  of  serious 
discussion.  But  there  is  another  objection  that  seems  at  first 
sight  to  be  more  plausible  :  the  removal  of  the  fibrin — of  one  of 
its  essential  constituents,  may  be  supposed  to  deprive  the  blood 
of  its  vitality.  Gesellius  says,  with  vigorous  emphasis,  that  the 
blood  is  "  whipped  to  death."  But  what  is  the  supreme  impor- 
tance of  fibrin  (or,  more  correctly,  of  fibrinogen),  that  its  removal 
should  be  denounced  so  vehemently?  This  we  are  not  told; 
indeed,  in  the  present  state  of  our  physiological  knowledge,  it 
would  be  impossible  to  tell.  There  is  not  the  slightest  ground 
for  supposing  that  the  introduction  of  defibrinated  blood  may 
cause  serous  or  sanguinolent  transudation  into  the  lungs  or  the 
intestines  (as  was  rather  prematurely  affirmed  by  Magendie  on 
the  strength  of  a  single  experiment),  or  that  fibrinogen  plays 
any  active  part  in  the  nutritive  and  respiratory  processes.  On 
the  other  hand,  it  has  been  established,  by  a  number  of  trust- 
worthy observations  and  experiments,  that  both  in  man  and  in 
the  lower  animals,  defibrinated  blood  obtained  from  the  same 
species  is  fully  equivalent  in  its  essential  physiological  proper- 
ties (whether  nutrient  or  vitalizing)  to  blood  which  has  not  been 
deprived  of  its  fibrin  (Prevost  and  Dumas,  Dieffenbach,  J. 
Mueller,  Bischoff,  Brown- Sequard,  Panum,  Landois,  Ponfick,  et 
al.).  Accordingly,  so  long  as  we  have  no  satisfactory  means  of 
transfusing  non-defibrinated  human  blood  without  the  risk  of 


ANyEMIA.— TREATMENT, 


481 


coagulation  and  embolism,  we  must  unhesitatingly  use  defibri- 
nated  blood,  supposing  human  blood  to  be  obtainable  at  all ; 
and  human  blood  is  to  be  had  more  frequently  than  the  advo- 
cates of  transfusion  from  the  lower  animals  are  inclined  to  admit. 
It  is  certainly  untrue  to  assert,  in  general  terms,  that  blood  is 
more  easily  to  be  procured  in  cases  of  emergency  from  the  lower 
animals  than  from  the  human  subject.  The  exact  contrary 
would  be  more  near  the  truth.  Does  any  one  suppose  that 
lambs  and  calves  are  to  be  had  at  a  moment's  notice,  ready  to 
yield  the  necessary  blood  ?  It  is  far  easier,  when  a  life  is  trem- 
bling in  the  balance,  to  find  some  man  who,  either  for  love  or 
money,  will  give  of  his  superfluity  to  a  fellow-creature  in  urgent 
peril.    Away,  then,  with  all  superfluous  pessimism  ! 

The  problem  takes  a  different  form  when  the  blood  of  an 
animal  happens,  accidentally,  to  be  more  easily  procurable  than 
human  blood,  or  when  we  can  choose  between  the  two.  We 
must  decide,  first,  whether  transfusion  from  one  species  to 
another  is  allowable  under  any  circumstances  ;  secondly,  grant- 
ing that  it  is  allowable,  whether  the  blood  of  one  of  the  lower 
animals  is  to  be  preferred  to  defibrinated  human  blood  for  the 
purpose. 

A  final  settlement  of  these  two  questions  happens  to  be 
peculiarly  difficult  at  the  present  time.    Moreover,  the  writer  of 
a  text-book  is  bound  to  be  specially  prudent  in  deciding  between 
•  conflicting  opinions.   Notwithstanding  isolated  instances  of  the 
:  successful  transfusion  of  blood  from  lower  animals,  published 
1  both  by  old  and  by  recent  writers  (Lower,  J.  Denis,  Bliedung) — 
i  instances  quite  worthy  of  credit — it  has  been  generally  believed 
Iby  physicians  and  physiologists,  ever  since  the  well-known 
t:  experiments  of  Prevost  and  Dumas  (1821),  and  the  still  wider 
i  investigations  of  Panum,  that  blood  from  an  animal  belonging 
tto  another  species  exerts  a  hurtful — nay,  a  poisonous  influ- 
cence,  and  that  transfusion  can  only  be  performed  with  success, 
vwhether  in  man  or  in  the  lower  animals,  when  the  blood  em- 
rployed  is  drawn  from  an  individual  of  the  same  species  (dog's 
blood  for  the  dog,  human  blood  for  man).     Such  was  the 
r  accepted  doctrine  for  many  years.    In  our  own  day,  however, 
f  itransfusion  of  blood  from  the  lower  animals  to  the  human  sub- 
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ject  has  again  found  enthusiastic  advocates  (Mittler,  Gesellius, 
Rautenberg,  O.  Hasse,  and  others).  They  bring  forward  a  series 
of  favorable,  occasionally  very  brilliant  results,  and  warmly  urge 
the  superiority  of  the  direct  transfusion  of  non-dehbrinated 
lamb's  blood  over  that  of  delibrinated  human  blood.  Within 
the  last  twelve  months,  since  the  appearance  of  O.  Hasse' s  very 
striking  paper,  in  which  he  gives  the  results  of  the  first  fifteen 
cases  (mostly  favorable),  in  which  he  transfused  lamb's  blood 
into  the  vessels  of  the  human  subject,  the  number  of  such 
attempts  has  been  on  the  increase.  These  attempts  have  not  all 
been  crowned  with  success  ;  still,  we  have  learned  from  them 
that  the  belief  in  the  injurious  properties  of  blood  derived  from 
another  species  can  no  longer  be  held  in  its  previous  absolute 
form,  aLd  requires  qualification.  In  this  way  one  of  the  most 
important  and  fundamental  principles  relative  to  transfusion  has 
once  more  been  shaken,  and,  as  we  shall  see  immediately,  the 
reopened  question  has  not  yet  received  a  definitive  answer.  I 
must,  therefore,  content  myself  with  a  rough  sketch  of  the  shape 
which,  as  I  believe,  that  answer  will  ultimately  take. 

Hasse' s  earliest  communications  were  enough  to  show  that 
direct  transfusion  of  moderate  quantities  of  arterial  blood  from 
the  carotid  of  a  lamb  into  the  veins  of  the  human  subject  might 
exert  a  decidedly  beneficial  influence  upon  the  constitutional 
symptoms  in  various  forms  of  anaemia  and  marasmus.  The 
roborant  effects  of  this  operation  were  repeatedly  manifested,  not 
only  in  cases  of  acute  ana3mia,  but  also  in  the  chronic  anaemia 
of  phthisis  and  other  exhausting  diseases.  Hasse  did  not  scru- 
ple to  recommend  his  method  as  being  both  effectual  and  free 
from  danger.  Nevertheless,  his  own  statements  have  made  us 
acquainted  with  a  series  of  pathological  changes  and  peculiar 
symptoms  more  or  less  invariably  consequent  upon  the  transfu- 
sion of  blood  from  an  animal  of  another  species,  and  quite 
unknown  after  the  transfusion  of  defibrinated  human  blood.  It 
is  not  till  after  the  patient  has  run  the  gauntlet  of  these  dangers 
that  he  begins  to  feel  the  benefit  of  the  operation.  A  feeling 
of  imminent  suffocation  and  actual  syncope  were  frequently 
observed  when  the  blood  was  allowed  to  flow  into  the  veins  too 
rapidly  and  for  too  long  a  time  ;  but  these  are  sj-mptoms  which 
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have  been  noticed  after  the  incautious  introduction  of  large  quan- 
tities of  defibrinated  human  blood.  The  symptoms  I  am  now 
about  to  mention  are,  however,  of  a  more  peculiar  kind.  Eigors, 
severe  though  brief,  attended  by  a  great  rise  of  temj^erature, 
have  been  observed  both  by  Hasse  himself  and  by  all  his  imita- 
tors. These  rigors  almost  always  occur  during  the  twenty-four 
hours  immediately  succeeding  the  operation.  Again,  peculiar 
disturbances  are  not  unfrequently  developed  in  the  kidneys ; 
partial  suppression  of  urine  and  lia^maturia  being  their  most 
important  symptoms,  from  a  clinical  point  of  view  (O.  Hasse, 
Sander,  Tliurn,  Klingelhoefer,  Bruegelmann,  and  others).  Con- 
cerning some  other  less  usnal  phenomena  (extensive  thrombosis 
in  the  vein  employed  for  transfusion,  phlebitis,  etc.),  I  will  say 
no  tiling  ;  for  although  their  occurrence  may  possibly  be  con- 
nected with  the  transfusion  of  dissimilar  blood,  that  connection 
is  not  susceptible  of  being  proved.  I  will  also  pass  over  the 
risk  of  coagulation  of  the  blood  in  transitu^  a  risk  not  wholly 
obviated  by  the  procedure  of  Hasse  and  Gesellius  ;  for  it  is  due 
to  the  blood  not  having  been  previously  defibrinated,  and  it  is 
obviously  independent  of  its  having  been  derived  from  an  animal 
of  another  species. 

The  cause  of  the  peculiar  and  violent  febrile  paroxysms 
(Hasse  himself  has  seen  the  temperature  rise  to  42°  C.  =  107.6° 
'F.)  is  still  obscure,  but  the  phenomenon,  though  usually  of  short 
'.duration,  ought  to  make  us  hesitate  before  we  recommend  the 
itransfusion  of  lamb's  blood  for  general  adoption.  The  hiema- 
turia  and  associated  disturbance  of  the  renal  functions  have, 
however,  been  fully  elucidated  by  the  laborious  researches  of 
iPonfick.  Not  only  do  his  experiments  endow  the  renal  symp- 
<:oms  in  question  with  a  wider  range  of  clinical  significance  than 
):hey  seem  at  first  sight  to  possess,  but  they  further  contribute, 
un  a  very  desirable  way,  to  the  solution  of  the  two  fundamental 
toroblems  with  which  we  are  at  present  concerned. 

Ponfick  ascertained  that  in  dogs,  rabbits,  etc.,  neither  hsema- 
uuria  nor  any  other  grave  symptom  was  produced  by  the  careful 
njection  of  small  or  considerable  quantities  of  blood,  defibrin- 
t'.ted  or  not  defibrinated,  taken  from  an  animal  of  the  same  spe- 
i'-'S,  while  relatively  small  quantities  of  blood  from  an  animal  of 
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a  different  species  always  sufficed  to  cause  severe  liaimaturia. 
When  tlie  quantity  of  dissimilar  blood  tranfused  was  consider- 
able, the  operation  was  invariably  followed — no  matter  whether 
the  blood  had  been  previously  deprived  of  its  fibrin  or  not — by 
almost  absolute  anuria,  speedily  terminating  in  coma  and  death 
(within  from  36  to  48  hours). 

Ponfick's  experiments  were  conducted  on  a  large  number  of  animals  belonging 
to  widely  different  species,  but  the  results  obtained  were  always  the  same.  Thus, 
for  instance,  hcematuria  or  suppression  of  urine  occurred  in  the  dog,  whether  human 
blood,  or  that  of  the  cat,  lamb,  calf,  pig,  rabbit,  hen,  or  duck,  was  employed  for 
transfusion.  Similar  effects  were  produced  in  the  rabbit  and  the  cat  by  injecting 
blood  from  other  animals  into  their  veins.  The  minimum  dose  of  alien  blood 
required  to  produce  hematuria  was  found  to  vary  considerably  in  amount,  the 
variations  being  constant  for  any  two  species  of  animals.  These  interesting  rela- 
tions may  be  gathered  fi'om  the  following  table.  The  right  hand  column  of  figures 
represents  the  percentage  ratio  of  the  defibrinated  alien  blood  destined  for  transfu- 
sion, to  the  body-weight  of  the  animal  subjected  to  the  operation :  ^ 

I.  Bog.  9 


Limit  of  Hsematuria  after  fl 
indirect  transfusion  of  :  ■■| 

Blood  of  cat  from  0.36  to  0.40  per  cent,  of  body- weight. 

"      lamb   "  0.12  to  0.13  " 

calf   "  0.14  to  0.16  "  "  "  J 

«      pig   "  0.13  to  0.15  "  "  "  I 

«      rabbit   "  0.23  to  0.25  "  "  "  J 

'«      man   "  0.12  to  0.13  "  "  "  I 

«      fowl   "  0.43  to  0.45  "  "  "  I 

n.  Cat.  I 

Blood  of  dog  less  than  0.4  per  cent,  of  body- weight 

«      lamb  from  0.20  to  0.30 

III.  EahUt. 

Blood  of  dog  from  0.05  to  0.10  per  cent,  of  body-weight 

»      lamb   "    0.05  to  0.10  " 

i.      pig  more  than  0.05  " 

«i      fowl  from  0.10  to  0.20  " 
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Another  very  curious  fact  becomes  apparent  on  consideration  of  the  above  fig- 
ures, viz.,  that  the  magnitude  of  the  minimum  dose  is  entirely  independent  of  the 
mutual  relation  between  the  two  animals  in  the  zoological  scale.    Lamb's  blood 
beo-ins  to  cause  haematuria  in  the  dog  when  it  reaches  0.13  per  cent,  of  its  body- 
weiglit,  while  that  of  the  fowl  does  not  begin  to  do  so  till  it  reaches  0.45  per  cent. 
The  blood  of  the  cat  and  that  of  the  fowl  are  nearly  on  a  paras  regards  their  power 
I  of  causing  hajmaturia  in  the  dog  (0.40  per  cent.,  0.45  per  cent.).    The  minimum 
1  letlial  dose  varies  with  the  minimum  dose  required  to  produce  haematuria.  Thus, 
1  Ponfick  ascertained  that  lamb's  blood  (whether  transfused  directly  or  indirectly) 
proves  fatal  to  tlie  dog  in  doses  of  from  1  to  1.2  per  cent,  of  its  body- weight,  while 
fowl's  blood  did  not  cause  death  till  the  dose  reached  2  to  3.5  per  cent.    On  the 
other  hand,  dog's  blood  (blood  from  the  same  species)  was  injected  in  enormous 
doses  into  dogs  (6.4  per  cent,  of  the  body-weight)  without  producing  any  ill  effect, 
no  trace  even  of  hfematuria  having  been  detected  when  the  transfusion  was  care- 
fully performed. 

The  probable  cause  of  death  after  transfusion  of  alien  blood, 
and  the  essential  character  of  the  hjematuria,  are  both  satisfacto- 
rily elucidated  by  Ponfick' s  experiments.    Peculiar  alterations 
in  the  kidneys  are  invariably  found  both  in  animals  who  suc- 
cumb to  the  operation,  and  in  those,  less  seriously  affected,  who 
ire  killed  for  purposes  of  examination.  Both  kidneys  are  always 
jreatly  swollen  ;  large  portions  of  the  straight  and  convoluted 
;ubuli  are  found  blocked  up  by  granular  and  blood-stained  casts, 
I  variable  number  of  which  may  be  detected  in  the  scanty  and 
;anguinolent  urine.    These  appearances  are  sufficient  to  account 
'or  death ;  and,  taken  together  with  the  symptoms  presented 
luring  life,  they  entitle  us  to  conclude  with  a  high  degree  of 
)robability  that  any  considerable  quantity  of  alien  blood  intro- 
luced  into  the  circulation  sets  up  an  acute  nephritis  which  tends, 
7hen  at  all  severe,  to  a  rapidly  fatal  issue  with  ursemic  symp- 
oms  and  suppression  of  urine. 

But  what  is  the  immediate  cause  of  this  peculiar,  often  so 
angerous  nephritis?  Ponfick' s  experiments  furnish  an  answer 
3  this  question  too  ;  moreover,  they  throw  an  unexpected  light 
n  the  true  nature  of  the  hsematuria.  Inspection  with  the  naked 
ye,  and  still  more  conclusively,  microscopical  and  spectroscopic 
lamination,  show  that  the  red  color  of  the  urine  is  not  due  to 
I'le  presence  of  red  corpuscles,  but  to  that  of  large  quantities  of 
ssolved  haemoglobin.    Strictly  speaking,  therefore,  we  have  to 
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do  not  with  a  liasmaturia,  but  with  a  hsemoglobinuria ;  and  as  the 
coloring  matter  may  also  be  demonstrated  both  in  the  ocular 
media  and  in  the  fresh  plasma  of  the  animal  subjected  to  the 
operation,  no  doubt  remains  as  to  the  cause  of  the  interesting 
phenomenon  in  question.  It  is  clear  that  the  mingling  of  two 
dissimilar  kinds  of  blood  is  followed  by  a  profound  alteration  in 
the  mingled  fluids— an  alteration  consisting  in  the  removal  of 
the  coloring  matter  from  an  immense  number  of  red  disks,  and  a 
consequent  annihilation  of  tlieir  functional  vitality.  By  repeat- 
edly examining  blood,  taken  from  the  animals  operated  on,  under 
the  microscope,  Pontick  has  convinced  himself  that  it  is  not  the 
corpuscles  proper  to  the  animal,  but  those  newly  introduced  into 
its  circulation,  that  lose  their  coloring  matter  and  are  converted 
into  "spectres."  Further,  the  plasma  holding  the  haemoglobin 
in  solution  acts  as  an  inflammatory  irritant  upon  those  organs 
which  are  chiefly  entrusted  with  the  dangerous  task  of  eliminat- 
ing the  alien  element  from  the  system.  The  ^Dassage  of  the  hae- 
moglobin through  the  kidneys  is  attended,  in  virtue  of  the 
phlogogenic  properties  of  this  substance,  by  the  above-described 
nephritis,  which  may  occasionally,  as  I  have  already  pointed  out, 
prove  fatal.  That  it  is  really  the  haemoglobin  which  exerts  this 
deleterious  influence  on  the  renal  parenchyma  is  proved,  accord- 
ing to  Ponfick,  by  the  fact  that  blood,  even  when  derived  from 
an  animal  of  the  same  species,  acquires  phlogogenic  properties 
when  allowed  to  give  up  its  coloring  matter  to  the  plasma  [to 
become  "  laky"]  before  it  is  employed  for  transfusion. 

That  it  is  not  the  corpuscles  proper  to  the  animal,  but  those  introduced  by  trans- 
fusion, which  yield  up  their  coloring  matter  to  the  plasma,  was  conclusively  proved 
by  microscopical  examination  of  the  blood  in  cases  where  the  autochthonous  and 
the  alien  corpuscles  differed  widely  in  form  and  size,  e.  g.,  where  fowl's  blood  was 
infused  into  the  veins  of  the  dog.  The  following  experiment  proves  that  the 
moglobinuria  is  the  connecting  link  between  the  presence  of  htemoglobin  in  the 
plasma  on  the  one  hand,  and  the  consecutive  nephritis  on  the  other:  blood  drawn 
from  a  dog  was  rendered  "laky"  by  freezing,  according  to  RoUett's  well-known 
method  ;  and  this  blood  was  found  to  produce  exactly  the  same  poisonous  effects 
upon  another  dog  as  were  produced  by  the  transfusion  of  alien  blood  derived  from 
the  fowl.  That  hajmoglobinuria  in  the  human  subject,  whatever  its  cause,  may  also 
be  associated  with  symptoms  of  violent  nephritis,  is  proved  by  many  recorded  cases 
in  which  a  fatal  attack  of  acute  nephritis  was  observed  to  occur  in  immediate  con- 
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iiection  with  ft  true  ha3moglobmuna  of  unknown  origin.  I  Imve  myself  publislied, 
uuclur  the  niuue  of  "  hiKinatogenic  icterus,"  a  very  interesting  case  of  this  sort  which 
occurred  in  the  Basle  hospital,  but  in  whicli,  of  course,  the  causal  bond  between  the 
htemoglobiuuria  and  the  nephritis  was  not  recognized  at  the  time  (Deutsch.  Archiv 
fur  kUn.  Med.  Bd.  XII.  S.  502). 

I  have  been  obliged  to  go  ratlier  deeply  into  these  complicated 
matters  in  order  to  arrive  at  a  provisional  settlement  of  the  two 
questions  formulated  above.    Those  questions  were :  (1)  Is  it 
:  allowable,  under  any  circumstances,  to  transfuse  blood  from  one 
.  of  the  lower  animals  into  the  human  subject  ?    (2)  Is  the  direct 
;  transfusion  of  non-defibrinated  blood  from  one  of  the  lower  ani- 
1  mals  to  be  preferred  to  the  indirect  transfusion  of  defibrinated 
;  human  blood  I    I  have  pointed  out  that  the  most  recent  results 
<  of  experimental  inquiry  (confirming  the  belief  in  the  poisonous 
1  properties  of  alien  blood  and  elucidating  the  true  nature  of  its 
I  action)  are  at  variance  with  the  clinical  achievements  of  O.  Hasse 
I  and  others  in  transfusing  blood  from  the  lamb  to  the  human 
subject.   But  the  positively  remedial  effects  of  lamb's  blood  are 
( only  obtained,  as  may  be  seen  from  the  clinical  records  them- 
>■  selves,  after  the  patient  has  weathered  a  perfect  storm  of  grave 
-ymptoms,  closely  resembling  those  produced  by  the  injection  ' 
of  alien  blood  in  the  experiments  of  Prevost  and  Dumas,  Panuni, 
iilPonfick,  and  others.     The  ominous  presence  of  hfematuria,  or 
I rather  hsemoglobinuria,  confirms  the  analogy  between  the  experi-  • 
ments  performed  on  animals  and  the  clinical  observations  made 
on  the  human  subject.  We  cannot  but  conclude  that  the  transfu- 
sion of  any  considerable  quantity  of  lamb's  blood  is  a  risky  pro- 
cedure, which  may,  indeed,  ultimately  cure  the  patient,  but 
which  may  also  kill  him  by  setting  up  serious  mischief  in  his 
kidneys.    Sander  lays  the  needful  stress  on  this  objection  to  the 
transfusion  of  lamb's  blood  ;  he  recommends  the  employment  of 
-such  blood  only  when  no  other  can  be  got,  and  insists  that  it 
'  nmst  always  be  injected  in  small  quantities.    Again,  as  we  have 

*  no  means  of  knowing  beforehand  what  the  effect  of  other  kinds 

•  of  alien  blood  upon  the  human  body  may  turn  out  to  be,  while 
'i  we  do  know  from  experience  that  the  blood  of  the  lamb,  and  per- 
haps that  of  the  calf  also,  is  comparatively  innocuous,  we  shall 

'  do  well  to  be  guided  by  this  knowledge  and  to  abstain  from  cliu- 
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ical  trials  of  blood  drawn  from  the  dog,  pig,  etc.  The  following, 
then,  is  the  answer  which  we  may  fairly  give  in  the  existing  state 
of  our  knowledge,  to  the  question  whether  the  transfusion  of 
blood  from  one  of  the  lower  animals  to  man  is  allowable  :  "The 
transfusion  of  small  quantities  of  blood  from  tlie  lamb  to  the 
human  subject  may,  under  certain  conditions,  be  legitimate, 
but  the  transfusion  of  any  considerable  quantity  of  it  is  always 
dangerous. ' ' 

But  what  j)rospect  of  advantage  can  there  be  from  the  trans- 
fusion of  alien  blood,  seeing  that  its  red  corpuscles  are,  in  all 
likelihood,  dissolved  or  robbed  of  their  coloring  matter  in  the 
human  circulation?  The  "  hsematuria  "  noticed  to  occur  in  man 
after  transfusion  of  lamb' s  blood  seems  to  leave  no  doubt  on  this 
point ;  and,  although  the  symptom  in  question  was  not  observed 
after  transfusion  of  smaller  quantities  of  lamb's  blood,  still  we 
must  recollect  that,  in  Ponfick's  experiments,  hsemoglobinuria 
was  only  produced  after  a  certain  minimum  of  alien  blood  had 
been  exceeded  (p.  484).  It  is  clear  that  in  no  case  can  the  absence 
of  hemoglobinuria  be  taken  to  prove  that  the  red  corpuscles  of 
the  alien  blood  survive  their  transplantation  ;  moreover,  this  is 
confirmed  by  another  of  Ponfick's  experiments.  He  found  that 
hsemoglobinuria  was  absent  after  the  injection  of  small  quanti- 
ties of  ' '  laky ' '  blood  derived  from  the  same  species,  and  only 
made  its  appearance  when  the  injection  was  repeated,  or  when 
the  original  dose  was  a  large  one.  It  is  evident  that  small 
quantities  of  free  htemoglobin  are  susceptible  of  being  oxidized 
in  the  system  and  in  this  way  got  rid  of,  so  that  the  absence  of 
hsemoglobinuria  in  man  after  the  transfusion  of  small  quantities 
of  lamb's  blood  proves  nothing  against  the  proposition  that  alien 
corpuscles  are  speedily  destroyed  in  the  human  circulation. 

When  all  these  facts  are  duly  considered,  it  will  appear,  I 
think,  that  the  favorable  effects  clinically  observed  after  transfu- 
sion of  blood  from  the  lamb  can  only  be  explained  in  one  of  two 
ways.  We  must  suppose,  either  that  the  alien  corpuscles  are 
capable  of  exerting  a  vitalizing  influence  (analogous  to  that  of  a 
volatile  stimulant)  on  the  organism  during  its  struggle  with 
imminent  death,  before  they  are  themselves  destroyed,  or  that 
the  beneficial  influence  of  the  alien  blood  is  due,  not  to  its  cor- 
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puscles,  but  to  the  albuminates  and  other  constituents  of  its 
plasma.  Whether  the  stimulant  action  of  lamb's  blood  is  equal 
to  that  of  dehbrinated  human  blood  appears,  to  say  the  least, 
doubtful.  On  the  other  hand,  the  roborant  effects  obtained  by 
Hasse,  which  induced  him  to  resort  again  and  again  to  the 
transfusion  of  lamb's  blood  in  cases  of  extreme  anaemia  and 
marasmus,  may  be  in  some  measure  explained  by  reference  to 
the  second  of  the  two  hypotheses  suggested  above.  Transfusion 
of  lamb's  blood  would  thus  take  its  place  among  other  modes 
of  artihcial  nutrition  ;  prudently  employed,  and,  if  necessary, 
repeated  more  than  once,  it  may  be  deserving  of  attention  as  a 
possible  means  of  supplying  a  broken-down  patient,  who  refuses 
food  or  whose  digestive  apparatus  requires  rest,  with  a  certain 
quantity  of  nourishment.  But  might  not  the  fresh  serum  of 
lamb's  blood  be  equally  efficient  for  this  purpose,  without  the 
risk  incidental  to  the  transfusion  of  the  blood  itself  ? 

Ponfick  has  shown  experimentally  that  large  quantities  of  the  serum  of  lamb's 
blood  may  be  injected  into  the  veins  of  the  dog  without  any  ill  effect,  although  the 
blood  itself  has  a  peculiarly  hurtful  influence  upon  this  animal.  This  is  a  point 
that  deserves  consideration  before  we  proceed  to  speculate  on  the  possible  good 
effects  of  injecting  lamb's  blood  into  the  veins  of  the  human  subject. 

A  few  words  about  the  operation  itself.    For  details,  the 
reader  may  consult  works  specially  devoted  to  the  subject,  and 
manuals  of  operative  surgery.    The  utmost  care  and  cleanliness 
^should  be  observed  in  dissecting  out  and  opening  the  vein, 
which  it  is  not  always  easy  to  find  in  anaemic  patients.  This 
little  operation  may  be  performed  under  carbolic  or  salicylic 
spray  (Thiersch),  to  obviate  all  risk  of  septic  contamination. 
^Wllen  we  resolve  to  employ  defibrinated  human  blood  for  trans- 
f  fusion  (and  this  will  be  in  the  majority  of  urgent  cases),  we 
s  should  select  a  vigorous  donor,  and  entrust  the  duty  of  draw- 
iiing,  defibrinating,  and  filtering  the  blood  to  an  assistant,  while 
Kwe  are  engaged  in  preparing  a  vein  for  its  recej^tion.    The  blood 
fought  to  be  kept  at  a  temperature  of  37°  to  38°  C.  (98.6°  to 
1100.4°  F.).    I  prefer  Hueter's  simple  transfusion-syringe,  which 
hholds  20  c.c.  of  blood,  to  all  complicated  instruments,  which  are 
iialways  liable  to  get  out  of  order  at  tlie  wrong  moment.  The 
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blood  sliould  be  injected  towards  the  heart,  slowly,  and  under  a 
gentle  and  uniform  pressure.  No  air-bubbles  must  be  allowed 
to  enter  the  vein.  The  more  slowly  the  blood  is  injected,  the 
greater  the  quantity  that  may  be  introduced  without  causing  a 
feeling  of  oppression  or  suffocation ;  this  unpleasant  accident  is 
very  prone  to  occur,  especially  at  the  outset,  when  the  injection 
is  too  rapidly  performed.  DyspncBa  is  always  the  signal  for  a 
pause  ;  the  injection  must  not  be  recommenced  till  the  breathing 
has  once  more  become  regular  and  quiet.  Worm  Mueller's 
beautiful  experiments  to  show  the  connection  of  the  arterial 
blood-pressure  with  the  amount  of  blood  in  the  vessels,  furnish 
an  adequate  explanation  of  the  liability  to  alarming  paroxysms 
of  dyspnoea  associated  with  imprudent  haste  in  the  performance 
of  transfusion.  Such  paroxysms  hardly  ever  occur,  or  only  at  a 
later  stage,  when  the  blood  is  slowly  and  carefully  injected. 
Mueller  found  that  the  vascular  system,  owing  probably  to  some 
regulative  action  on  the  part  of  the  vaso-motor  nerves,  is  capable 
of  rapidly  accommodating  itself,  within  very  wide  limits,  to 
variations  in  the  total  volume  of  the  blood,  Avithout  the  occur- 
rence of  any  marked  alteration  in  tension,  or  of  dilatation  of  the 
vessels,  or  indeed  of  any  pathological  phenomena.  It  is  only  at 
the  outset,  if  the  volume  of  blood  injected  be  considerable,  that 
the  blood-pressure  rises  and  the  heart  is  called  upon  to  do  more 
work  ;  so  that  if  we  take  care  to  inject  slowly,  allowing  the 
vascular  system  time  to  accommodate  itself  to  the  increase  of 
its  contents,  we  may  prevent  undue  strain  upon  the  patient's 
enfeebled  heart,  and  obviate  all  risk  of  cardiac  paralysis.  For 
there  seems  to  be  no  doubt  that  the  starting-point  of  these 
suffocative  paroxysms  is  the  heart,  and  that  they  are  really  due 
to  a  momentary  failure  of  its  powers. 

The  total  amount  of  blood  to  be  injected  must  be  determined 
(apart  from  the  subjective  sensations  of  the  recipient)  by  the 
state  of  the  pulse.  When  we  find  the  pulse  getting  stronger, 
and  the  temperature  of  the  peripheral  parts  of  the  body  more 
nearly  normal,  we  may  advantageously  stop.  From  100  to  180 
c.c.  of  blood  will  usually  suffice  when  the  ana3mia  is  not  extreme, 
especially  in  chronic  cases,  and  when  we  have  reason  to  think 
that  it  will  be  necessary  to  repeat  the  operation  more  than  once. 
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On  the  other  hand,  when  the  anaemia  is  intense  and  of  acute 
origin,  200  c.c.  or  more  may  be  required.  I  have  ah'eady  said 
that  wlien  the  operation  is  performed  slowly  and  deliberately, 
the  quantity  of  blood  injected  may  be  very  large  without  any 
risk  of  a  momentary  over-distention  of  the  vascular  system  ; 
hence,  it  is  superfluous,  and  indeed  irrational,  to  take  blood 
from  a  vein  as  a  preliminary  measure  ;  unless,  of  course,  there 
be  some  qualitative  abnormality  which  we  desire  to  correct  by 
the  substitution  of  fresh  blood.  The  after-treatment  of  the 
little  wound  must  be  conducted  on  general  principles  ;  antiseptic 
dressings,  which  ought  not  to  be  meddled  with  till  the  incision 
has  quite  healed,  will  obviate  all  risk  of  septic  contamination. 

By  way  of  preventing  the  danger  of  embolism  from  the  vein,  and  of  the 
entrance  of  air  into  the  vessels,  Hueter  has  lately  recommended  arterial  transfusion 
as  originally  suggested  by  A.  von  Graefe.  The  blood  is  pumped  into  the  distal 
end  of  a  divided  artery  (the  radial  or  the  posterior  tibial  below  the  inner  malleolus). 
The  first  part  of  the  operation  consists  in  denuding  the  artery,  and  opening  it,  with 
every  precaution  against  loss  of  blood.  The  artery  is  isolated  to  the  extent  of  two 
or  three  centimetres,  and  four  ligatures  are  passed  under  it.  The  proximal  ligature 
is  tied,  and  the  afflux  of  blood  from  the  heart  shut  off ;  the  distal  one  is  simply 
looped  round  the  vessel,  and  tightened  so  as  to  arrest  the  collateral  circulation 
likewise.  The  artery  is  then  opened,  and  a  canula  tied  in  with  one  of  the  inter- 
mediate ligatures.  Tlie  blood  is  then  injected,  the  looped  ligature  being  relaxed 
during  its  flow,  and  tightened  again  while  the  syringe  is  being  refilled.  When  the 
operation  is  completed,  the  distal  ligature  is  firmly  tied,  and  the  isolated  jjortion  of 
the  artery  between  the  ligatures  removed.  The  operation  is  more  troublesome  than 
tliat  usually  performed  for  transfusion.  The  injection  sometimes  fails,  owing  to  the 
difficulty  of  overcoming  the  resistance  offered  by  the  pressure  in  the  peripheral 
part  of  the  vessel,  which  is  still  supplied  with  blood  by  collateral  anastomoses. 
Xevertheless,  arterial  transfusion  undoubtedly  presents  the  advantages  enumerated 
above;  moreover,  it  is  less  likely  to  be  followed  by  momentary  over-distention  of 
the  heart.    The  results  hitherto  obtained  (Hueter,  Havemann,  Albanese,  Koenig, 

4  and  others)  are,  upon  the  whole,  encouraging ;  but  the  operation  has  not  come  into 

ij  general  use. 

The  above  fragmentary  survey  of  the  more  important  points 
f  connected  with  transfusion  must  suffice,  as  I  am  not  writinsr 
a  a  monograph  on  the  subject.  The  reader  who  desires  more 
irinformation  may  consult  the  special  memoirs  and  treatises  I 
lihave  referred  to.  I  now  pass  on  to  say  a  few  words  about  the 
symptomatic  treatment  of  ansemia. 
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Indicatio  Sympiomatica. 

Altliongli  the  symptoms  of  ansemia  usually  disappear  as  the 
blood  returns  to  its  normal  state,  still  the  physician  is  often 
called  upon  to  deal  witli  special  symptoms  incidental  to  oli- 
gemia apart  from  the  tonic  treatment  of  the  fundamental 
disease.  Particular  symptoms  may  attain  an  independent 
gravity,  so  that  the  indicatio  mtalis  requires  them  to  be  inde- 
pendently opposed;  or  they  may  interfere  with  the  fulfilment 
of  the  necessary  constitutional  treatment.  The  symptomatic 
measures  we  are  now  to  consider  are  as  various  as  the  symptoms 
presented  by  anaemia,  so  that  a  few  of  the  principal  ones  will 
Iiave  to  be  selected,  to  the  exclusion  of  the  rest. 

Among  the  constitutional  symptoms  of  anaemia,  dropsy  occa- 
sionally calls  for  special  treatment.  It  may  be  caused  by  the 
hydraemia  incidental  to  disease  of  the  kidneys,  or  by  hydraemia 
and  hypalbuminosis  due  to  other  causes.  When  the  patient's 
life  is  directly  imperilled  by  the  advancing  dropsy,  Ave  may  be 
obliged  to  prescribe  hydragogue  remedies  for  the  symptom, 
together  with  the  tonics  designed  to  remove  its  cause ;  or  a 
strengthening  diet,  with  iron,  may  be  combined  w^ith  diaphoretic 
measures,  as  recommended  and  successfully  practised  by  Lieber- 
nieister,  Ziemssen,  Leube,  and  others ;  or  we  may  give  saline 
diuretics,  among  which  the  acetate  of  potash,  in  large  doses 
(from  one  to  four  drachms  a  day),  is  much  employed  at  the  Basle 
Hospital  in  the  treatment  of  dropsy.  Stimulating  diuretics 
(squill,  juniper,  etc.)  should  be  avoided  when  the  hydraemia  is 
due  to  renal  disease  ;  and  even  when  it  is  due  to  other  causes, 
the  adverse  influence  of  these  drugs  on. digestion  should  make 
us  hesitate  before  prescribing  them.  Turning  next  to  the  h^'dra- 
gogue  plan  of  treatment,  it  may  be  affirmed  that  drastic  purga- 
tives are  least  suitable  when  the  dropsy  is  associated  with  maras- 
mus. By  exciting  violent  peristalsis,  they  hinder  the  absorption 
of  nourishment,  and  promote  the  inanition  of  the  already  enfee- 
bled patient  (p.  330).  They  should  only  be  resorted  to  in  the 
last  instance,  after  diuretic  and  diaphoretic  remedies  have  failed. 

Inasmuch  as  anaemic  patients  (when  non-febrile)  generate 
comparatively  little  heat,  and,  when  much  emaciated,  part  with 
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a  great  deal  by  conduction,  radiation,  and  evaporation  (owing  to 
tlie  extent  of  surface  presented  by  their  bodies),  and  are  there- 
fore easily  chilled,  they  must  be  kept  warmer  than  healthy 
people  (warm  rooms,  clothing,  blankets,  etc.).  Broken-down 
subjects  are  so  prone  to  shiver,  and  complain  so  much  of  feeling 
cold,  that  we  may  find  it  necessary  to  order  hot  Hannels,  hot- 
water  bottles,  and  hot  drinks  (coffee,  punch,  grog),  and  thus  to 
supply  an  artificial  substitute  for  the  natural  warmth  in  which 
they  are  deficient. 

Among  the  local  phenomena  of  ansemia,  cardiac  weakness 
and  the  symptoms  of  cerebral  anaemia  are  most  in  need  of  special 
treatment.  When  in  a  case  of  acute  oligsemia  we  find  the  pulse 
failing,  and  the  heart's  impulse  growing  weaker,  till  life  itself 
appears  to  tremble  in  the  balance  ;  or  when,  in  chronic  ansemia, 
temporary  over- exertion  of  the  heart  is  followed  by  a  condition 
of  cardiac  paresis,  we  must  boldly  administer  powerful  and 
quickly-acting  stimulants.  Foremost  among  these  stands  alco- 
hol ;  whether  in  the  form  of  champagne,  whose  stimulant  effects 
are  unfortunately  as  short-lived  as  they  are  instantaneous  ;  or 
in  that  of  the  heavier  and  more  fiery  wines  (Tokay,  Madeira, 
Marsala,  Sherry),  which  are  slower  and  more  lasting  in  their 
action ;  or,  finally,  in  that  of  grog  or  punch,  whose  temperature 
assists  their  stimulant  operation.  The  dose  must  be  apportioned 
to  the  age,  sex,  and  previous  habits  of  the  individual ;  but,  when 
life  is  in  danger,  we  need  not  be  afraid  of  slight  intoxication, 
and  may  give  alcohol  freely  both  to  women  and  children.  Strong 
coffee  laced  with  brandy,  tea,  beef- tea  and  Liebig's  extract,  are 
all  excellent;  should  the  last-named  article  be  at  hand,  a  large 
dose  may  unhesitatingly  be  given  without  previous  dilution. 
Among  pharmaceutical  agents,  camphor  is  specially  worthy  of 
notice ;  it  may  be  given  in  powder,  or  rubbed  up  with  yolk  of 
egg,  in  doses  of  from  three-quarters  of  a  grain  to  a  grain  and  a 
half  every  hour,  or  every  other  hour,  until  the  pulse  and  cardiac 
impulse  have  grown  stronger.  Musk,  too,  is  often  useful,  if 
given  in  adequate  doses  (from  a  grain  and  a  half  to  three  grains 
every  hour),  and  not  reserved  till  the  patient  is  at  his  last 
gasp.  Absolute  rest  is  essential,  and  everything  likely  to  impose 
superfluous  labor  on  the  heart  must  be  scrupulously  avoided, 
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e.  g.,  emotional  excitement,  talking,  bodily  exertion— especially 
straining  at  stool,  by  which  the  exhausted  patient  is  often  ex- 
posed to  great  risk  (p.  346).  Constipation  should  always  be  obvi- 
ated by  clysters  or  mild  laxatives;  under  no  circumstances 
ought  a  patient,  confined  to  bed  owing  to  extreme  anaemia, 
to  be  allowed  to  use  the  night-stool ;  he  should  always  be 
provided  with  a  bed-pan  while  in  a  recumbent  posture.  By 
keeping  the  patient  horizontal,  we  give  his  heart  less  work  to 
do,  and  prevent  the  risk  of  cerebral  anemia  as  far  as  possible. 
Should  syncope  nevertheless  be  imminent,  even  the  pillows 
ought  to  be  withdrawn ;  if  the  patient  happen  to  be  sitting  up 
or  standing,  he  must  instantly  be  made  to  lie  flat  upon  the 
ground.  It  is  quite  a  mistake  to  raise  a  fainting  person,  as  is 
not  unfrequently  done  by  ignorant  bystanders,  or  even  by  inex- 
perienced doctors,  from  motives  of  ill-advised  humanity ;  this 
usually  brings  on  a  fresh  fainting-fit.  On  the  other  hand,  all 
fight  articles  of  clothing  ought  to  be  loosened  (neck-tie,  collar, 
etc.),  for  this  removes  impediments  to  the  freedom  of  the  circu- 
lation. Should  the  patient  nevertheless  remain  unconscious, 
and  the  syncope  appear  to  pass  into  actual  paralysis  of  the 
heart,  cutaneous  irritation  (mustard  plasters,  friction  with  a  flesh- 
brush,  electrical  stimulation,  etc.)  should  be  substituted  for  the 
internal  administration  of  stimulants  so  long  as  the  patient  con- 
tinues unable  to  swallow.  I  might  go  still  more  fully  into  the 
various  methods  of  resuscitation,  but  I  am  afraid  of  exhausting 
the  patience  of  my  readers. 

The  thirst  which  is  so  prominent  a  symptom  at  the  outset  of 
acute  oligsemia  may  be  relieved  by  suitable  drinks  (water,  car- 
bonated water,  lemonade,  etc.).  The  administration  of  liquids 
fulfils  a  twofold  purpose :  it  relieves  the  subjective  craving  of 
the  patient,  and  it  helps  to  restore  the  blood  to  its  normal  volume 
by  supplying  one  of  its  missing  constituents.  Should  the 
patient's  appetite  be  slow  to  return,  or  when  obstinate  anorexia 
coexists  with  the  chronic  forms  of  anjemia  and  interferes  with 
the  assimilation  of  nutriment,  we  may  order  the  aromatic  bitters 
(compound  tincture  of  cinchona,  of  gentian,  etc.),  not  omitting 
to  take  the  patient's  whims  into  account  so  long  as  he  does  not 
ask  for  things  that  are  positively  bad  for  him. 


AN.EM  r  A .  — TRE  ATM  ENT. 


495 


When  the  irritability  of  the  nervous  system  is  unduly  exag- 
gerated in  cases  of  protracted  anfemia — when  a  hysterical  con- 
dition is  developed,  as  it  occasionally  is,  nervine  medicines  may 
advantageously  be  combined  with  our  chalybeate  remedies. 
Among  the  former,  bromide  of  potassium  in  large  doses  (from 
two  scruples  to  a  drachm  and  a  half  a  . day  for  an  adult)  enjoys 
a  well-merited  reputation,  in  no  way  lessened  by  the  absence  of 
any  satisfactory  theory  as  to  its  action.  Even  if  we  allow  that 
the  bromide  may  be  replaced  by  cheaper  salts  of  potassium  (some 
authors  ascribing  the  therapeutic  effect  of  the  bromide  to  the 
alkali-metal  [Binz,  Eulenburg,  et  al.],  we  shall  still  act  wisely  in 
preferring  that  compound  which  experience  has  shown  to  be  so 
efficient,  until  adequate  clinical  proof  has  been  given  that  it 
possesses  no  special  advantage  over  its  congeners.  It  sometimes 
happens  that,  notwithstanding  the  gradual  disappearance  of  the 
symptoms  of  anaemia,  a  state  of  general  "hysteriform  nerv- 
osity," which  has  grown  up  during  the  original  disease,  per- 
sists after  its  removal.  The  more  clearly  this  condition  of  the 
nervous  system  assumes  the  character  of  an  independent  sequela, 
the  more  appropriate  will  be  the  adoption  of  alterative  meas- 
ures, e.g.,  the  methodical  application  of  cold  water  in  a  hydro- 
pathic institution,  sea-bathing,  etc. 

As  for  other  sequelae  of  ansemia  commonly  met  with  in  prac- 
tice, I  need  only  refer  the  reader  to  the  corresponding  chapters 
of  the  Cyclopaedia  (treatment  of  Pulmonary  Phthisis,  of  Perfor- 
ating Ulcer  of  the  Stomach,  etc.). 

Treatment  of  Intercurrent  Complications. 

I  have  already  pointed  out  (p.  409)  that  anaemic  persons  are 
far  more  liable  than  those  in  health  to  suffer  from  morbific  causes 
of  whatever  kind.  As  they  are  more  likely  to  contract  disease, 
they  ought  to  take  special  precautions,  so  as  not  to  add  a  fresh 
malady  to  that  from  which  they  are  already  suffering.  When 
they  are  unlucky  enough  to  do  so,  the  superadded  affection  is 
usually  more  severe  (p.  411)  than  in  persons  previously  health}^, 
and  is  especially  prone  to  assume  an  adynamic  type  at  a  rela- 
tively early  stage  in  its  course.    This  peculiarity  is  deserving  of 
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special  attention,  and  not  unfrequently  renders  it  necessary  to 
adopt  remedial  measures  of  a  special  kind  to  compass  a  favor- 
able issue.  The  modifications  that  have  to  be  introduced  into 
the  routine  treatment  of  an  intercurrent  disease,  when  it  breaks 
out  in  a  decidedly  anfBmic  subject,  are  partly  negative  and  partly 
positive.  On  the  one  hand,  all  weakening  measures  must  be 
avoided  or  employed  with  the  utmost  reserve.  Among  such 
measures  are  general  bloodletting,  and  when  the  anaemia  is 
severe,  local  bloodletting  also ;  drastic  purgatives,  low  diet, 
iodine  and  mercury  in  doses  large  enough  to  affect  the  system, 
etc.  On  the  other  hand,  we  find  ourselves  obliged  to  resort  to 
stimulants  and  tonics  from  the  outset  of  the  malady.  It  is  not 
uncommon  to  see  two  patients  in  a  ward  suffering  from  one  and 
the  same  disease,  e.g.^  lobar  pneumonia,  syphilis,  etc.,  but 
treated  on  diametrically  opposite  principles :  the  one,  plethoric 
and  robust,  thriving  on  heroic  remedies  ;  the  other,  weakly  and 
anaemic,  requiring  to  be  handled  with  the  utmost  tenderness,  lest 
his  fragile  constitution  crumble  away  at  the  first  touch. 
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Chlorosis. 

!  BiBLiOGKAPHY. — Fr.  Hoffinajm,  Dissertatio  de  genuina  chlorosis  indole,  origine  et 
curatione  (Edita  1731).  Oper.  omnium  medicorum  Supplemeutum  secundum, 
pars  II.  p.  389  if.  Genevae,  1753. — Dahmen,  Dissertatio  de  chlorosi.  1747. — 
Brandis,  Erfabruugen  iiber  die  "Wirkungen  der  Eisenmittel.  1803. — Foedisch, 
Allgemeine  med.  Zeitung  von  Pierer  (1832).  Nr.  97. — Blaud,  Revue  medicale 
I.  p.  337  n.—Iioesch,  Med.  Annalen.  Bd.  III.  Heft  I.  (1838).— Grim7n,  Die 
Bleichsuclit,  in  ihrem  ganzen  Unifange  wissenscliaftlicli  bearbeitet  u.  s.  w. 
Leipzig,  1840. — Sam.  Fox,  Observations  on  the  disorder  of  the  general  health 

I        of  females,  called  chlorosis.  Lond.  1839. — Hoefer,  Gazette  mgdicale  de  Paris 

■  (1840).  No.  6. —  Gottschallc,  Bemerkungen  zur  Behandlung  der  Bleichsucht  u.  s. 
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History. 

The  term  "  chlorosis"  was  used  by  Hippocrates,  and  is 
probably  derived  from  the  greenish  yellow  tint— like  that  of 
fading  leaves— exhibited  by  many  chlorotic  patients  (especially 
by  those  whose  complexion  is  naturally  dark).  The  intimate  con- 
nection of  the  chlorotic  state  with  the  development  of  the  sexual 
apparatus  and  its  functional  irregularities  in  the  female  sex, 
seems  likewise  to  have  been  noticed  by  the  older  physicians,  as 
may  be  inferred  from  their  use  of  the  terms  Morbus  virgineus, 
Pallor  v/irglnum,  Fcsdus  virgimtm  color,  Febris  virginea.  Again, 
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we  often  find  the  sallow  complexion  and  bodil}^  languor  of  young 
o-irls  as(;ribed  both  by  ancient'  and  modern  writers,  medical  and 
non-medical,  to  love- sickness  and  unsatisfied  desire.   This  etiolo- 
o-ical  hypothesis  is  embodied  in  the  terms  Icterus  amaidlum, 
Fehris  amatoria,  etc.    F.  Hoffmann  was  the  first  to  give  an 
accurate  description  of  chlorosis  as  a  separate  disease  (1731) ;  a 
description  which,  notwithstanding  his  rather  one-sided  notions 
concerning  its  origin,  may  even  now  be  looked  upon  as  an  admir- 
able one.  Since  Hoffmann's  time  the  malady  has  been  repeatedly 
described,  usually  in  connection  with  ordinary  anaemia  and  with 
r  more  or  less  reference  to  the  differential  diagnosis  of  the  two  con- 
•ditions.    The  treatises  enumerated  above  are  a  mere  fraction  of 
t  the  literature  of  the  subject.    The  blood  has  been  examined  in 
I' chlorosis  by  Foedisch  (1832),  Hoefer  (1840),  Andral  and  Gavarret 
r(1843),  Becquerel  and  Rodier  (1845  to  1852),  Duncan  (1867)  ;  Vir- 
•  chow  has  recently  made  a  valuable  addition  to  our  knowledge  of 
lithe  disease  by  pointing  out  the  intimate  connection  of  its  symp- 
>toms  with  certain  abnormalities  in  the  development  of  the  vascu- 
lar system.    The  treatment  of  chlorosis  was  much  advanced  by 
I'Blaud  (1838),  who  insisted  on  the  importance  of  a  bold  and 
methodical  administration  of  iron ;  other  modes  of  treatment 
.  /7.,  by  manganese,  as  advocated  by  Hannon  and  Petrequin), 
ifter  enjoying  a  brief  period  of  delusive  popularity,  have  fallen 
uto  deserved  oblivion. 

Concerning  the  frequencj^  of  chlorosis  in  former  times,  we 
:now  scarcely  anything  ;  during  the  present  century,  however, 
t  seems  to  have  grown  appreciably  more  common  in  Europe 
Ilirsch).    In  some  countries,  especially  in  Sweden  (Huss),  clilo- 
')sis  is  certainly  known  to  have  spread  within  the  last  forty  or 
fty  years.     The  disease  there  is  almost  pandemic,  without 
eing  at  all  rare  in  other  countries  (England,  the  Netherlands, 
|r'rance,  Belgium,  Geimany,  Italy,  Austria,  Hungary,  Turkey  in 
'-uropc).    In  non-European  countries,  likewise,  true  chlorosis  is 
ery  prevalent  here  and  there,  independently  of  other  more 
fecial  forms  of  ana3mia  {e.       malarial  cachexia,  geophagy  or 
nchylostoma-disease,  etc.).    Asiatic  Turkey  stands  prominent 


'  Cf .  Oml  (Art.  Amator.  I.  739) ;  Palleat  omnis  amans/  hie  est  color  aptus  amanti! 
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in  this  respect  (Rigler),  together  with  Algeria  (the  Moorish  popu- 
lation) and  the  West  Indies  (the  Creole  women)  [Savaresi]. 
Hirsch,  from  whose  work  these  facts  are  chiefly  taken,  lays  great 
stress  on  the  difficulties  in  the  way  of  accurately  ascertaining 
the  distribution  of  the  malady,  both  in  time  and  space,  owing  to 
the  variable  and  indeflnite  denotation  of  the  term  "  chlorosis." 
Many  cases  of  ordinary  anaemia,  as  well  as  the  specific  forms  of 
the  disease  alluded  to  above,  are  frequently  mixed  up  with  true 
chlorosis  in  the  medical  reports  we  receive  from  non-European, 
especially  tropical  countries  ;  sometimes,  indeed,  various  diseases 
are  actually  called  by  the  same  name  (malarial  chlorosis,  Egyp- 
tian chlorosis,  etc.),  without  being  really  identical  with  chlorosis 
in  their  etiology,  their  symptoms,  or  their  morbid  anatomy. 
Hence,  it  is  doubly  necessary  that  we  should  try  to  give  a  short 
definition  of  the  disease,  in  order  to  preclude  subsequent  mis- 
understandings, and  to  obtain  a  solid  basis  for  our  further 
exposition.  I  am  well  aware  that  any  attempt  to  give  a  precise 
definition  of  chlorosis  must,  for  the  present,  be  highly  unsatis- 
factory, and  that  my  own  is  not  strictly  accurate,  and  at  the 
same  time  rather  arbitrary.  Still,  it  will  be  applicable  to  that 
morbid  state  which  has  been  clinically  known  under  the  name  of 
chlorosis  par  excellence^  ever  since  the  term  was  introduced, 
though,  of  course,  there  w^as  formerly  no  intimate  acquaintance 
with  its  histological  and  other  details. 

General  Account  of  the  Disease. 

By  chlorosis  (chlorsemia,  chloransemia)  we  understand  a 
change  in  the  blood,  almost  exclusively  confined  to  the  female 
sex,  and  essentially  characterized  by  a  diminution  in  the  amount 
of  hfemoglobin  contained  in  the  nutrient  fluid.  Whether  this 
diminution  be  chiefly  due  to  a  numerical  decrease  of  the  red 
disks  (oligocythsemia,  in  the  narrower  sense  of  the  term),  or  to  a 
reduction  of  the  quantity  of  hasmoglobin  in  the  individual  disks 
(oligochromsemia),  as  Duncan  is  inclined  to  think,  must  for  the  ^ 
present  remain  an  open  question.  Chlorotic  oligocy thjemia  (or 
oligochromsemia)  is  peculiar  in  its  etiology  likewise.  It  fre-' 
quently  coincides  with  puberty  and  the  early  years  of  sexual 
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matunty  in  the  female.  It  is  often  associated  with  anomalies  in 
the  development  of  the  vascular  system,  among  which  Virchow 
assigns  the  foremost  place  to  abnormal  narrowness  in  the  calibre 
of  the  aorta  and  the  great  arteries  generally.  Another  feature 
that  is  characteristic  of  chlorosis  is  the  readiness  with  which  it 
yields,  either  permanently  or  for  a  time,  to  appropriate  treat- 
ment (by  the  vigorous  use  of  iron).  In  this  respect  it  excels  all 
the  other  forms  of  anjEmia. 

These  cardinal  features  are  sufficient  to  give  chlorosis  an 
independent  place  among  the  general  disorders  of  nutrition  (in 
conformity  with  the  definition  on  p.  252).  But  why,  the  reader 
may  ask,  is  the  description  of  chlorosis  separated  from  that  of 
the  ordinary  forms  of  anaemia  ?  Partly  on  theoretical,  partly  on 
practical  grounds,  which  may,  for  the  most  part,  be  inferred 
from  the  few  leading  facts  enumerated  above.  In  the  first  place, 
the  state  of  the  blood  in  chlorosis,  though  very  similar  to  that  in 
anaemia  (p.  287),  is  not  absolutely  the  same  ;  in  chlorosis  proper 
the  change  appears  to  be  strictly  limited  to  the  red  corpuscles, 
whereas  in  anjemia  other  constituents  of  the  blood,  especially  the 
albuminates  of  the  plasma,  are  likewise  modified.  Again,  the 
etiology  of  chlorosis  is  in  many  respects  peculiar  and  obscure, 
and  its  pathogeny  does  not  admit  of  being  traced,  like  that  of 
ordinary  anaemia,  to  causal  factors  with  which  we  are  familiar. 
Finally,  the  striking  effects  of  suitable  treatment  on  the  disease 
would  oblige  us,  even  in  default  of  other  reasons,  to  separate  it 
clinically  from  other  forms  of  ansemia.  The  above  considerations 
enable  us  to  understand  how  it  is  that  chlorosis  has  so  lono; 
maintained  its  individuality  in  the  teeth  of  all  the  attempts  that 
have  been  made  to  merge  it  in  the  great  ocean  of  anaemia.  In 
speaking  of  its  causes,  symptoms,  and  course,  I  shall  have  to 
allude  to  many  additional  points  that  tell  in  favor  of  the  cus- 
tomary mode  of  division,  and  serve  to  assist  us  in  the  differential 
diagnosis  between  chlorosis  and  ordinary  anaemia. 

The  pathogeny  of  chlorosis  being  still  obscure— the  sum  of 
the  causes  known  to  us  being  still  inadequate  to  give  us  a  satis- 
factory degree  of  insight  into  the  intimate  connection  between 
the  morbid  processes  that  constitute  the  disease— we  are  driv(-n 
to  adopt  an  analytical  mode  of  contemplating  the  subject.  It 
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will  be  necessary,  whether  in  discussing  the  causes,  the  morbid 
appearances,  or  the  symptoms,  to  avoid  everything  like  d  priori 
reasoning  concerning  the  pathogeny  of  the  disease.  I  shall 
defer  the  construction  of  any  more  definite  view  concerning  the 
essential  nature  of  the  disease,  as  gathered  from  its  outward 
manifestation,  until  I  have  exhausted  the  data  furnished  by 
experience.  Then,  and  not  before,  will  a  synthetic  exposition 
be  possible.  That  ^nj  such  attempt  must  necessarily  be  imper- 
fect at  the  present  time,  the  lacunae  in  our  exact  knowledge 
having  to  be  completed  by  hypotheses,  may  as  well  be  stated 
at  once. 

Etiology. 

Experience  teaches  that  chlorosis  is  principally  due  to  the 
operation  of  certain  predisposing  causes  inlierent  in  the  patient's 
constitution,  and  therefore  of  an  internal  kind.  Next  to  these 
come  certain  external  conditions,  which  also  exert  a  "predis- 
posing" influence  by  slowly  and  gradually  modifying  the  con- 
stitution of  the  patient  and  smoothing  the  way  for  the  actual 
disease.  When  the  inherent  predisposition  and  the  external 
conditions  just  referred  to  happen  to  exist  together,  no  special 
exciting  cause  is  needed  to  bring  matters  to  a  head  ;  the  malady 
appears  to  be  developed  spontaneousl}^,  and  more  or  less  unex- 
pectedly. In  other  cases,  again,  the  predisposing  causes  are 
reinforced  by  others,  external  or  internal,  of  a  more  accidental 
kind,  whose  effects  are  sufficiently  well-known  to  allow  of  our 
assigning  them  their  proper  share  in  the  causation  of  the  mal- 
ady. Cases  of  this  sort,  moreover,  appear  less  obscure,  for  the 
beginnings  of  disease  are  associated  with  particular  events  in  the 
patient's  life.  But,  even  here,  we  are  compelled  to  ask  ourselves 
why  the  accidental  noxa3  should  only  give  rise  to  chlorosis  in 
some  persons,  and  altogether  fail  to  affect  the  health  of  others. 
Accordingly,  it  cannot  be  afhrmed  that  the  causation  of  chlorosis 
is  the  same,  or  even  similar,  in  all  cases ;  moreover,  we  must 
beware  of  assigning  too  high  a  degree  of  importance  to  the 
majority  of  those  exciting  causes  with  which  we  happen  to  be 
acquainted. 
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A.  Predisposing  Causes. 

Predisposing  causes  have  the  largest  share  in  the  develo])- 
nient  of  chlorosis.  Some  of  them,  indeed,  especially  those 
inherent  in  the  constitution,  actually  stamp  the  disease  with 
their  specific  character.  Hence,  in  considering  its  etiology,  we 
must  begin  vnth.  this  class  of  causes,  especially  with  those  to 
which  we  have  just  assigned  pre-eminence.  As  I  have  already 
attempted  to  point  out,  the  tendency  to  chlorosis  varies  with  age 
and  sex.  Indeed,  there  are  many  cases  in  which  no  other  cause 
can  be  made  out  for  the  disease.  Even  when  other  causes 
assume  a  greater  degree  of  prominence,  the  fundamental  influ- 
ence of  age  and  sex  is  alwaj^s  supreme.  For  chlorosis  is  never 
developed  by  any  combination  of  causes  from  which  these  two 
essential  ones  are  left  out. 

1.  Sex. — Chlorosis  is  almost  entirely  limited  to  the  female 
sex.  We  occasionally  meet  with  a  variety  of  aujEmia  in  males 
which,  on  account  of  its  causes,  peculiar  symptoms,  and  course, 
mav  unhesitatinsjlv  be  identified  with  true  chlorosis.  But  such 
cases  are  extremely  rare ;  and  I  think  that  many  French  writers 
(Usac)  have  fallen  into  error  by  trying  to  include  all  cases  of 
anjeniia  in  males,  whose  origin  is  obscure,  under  the  head  of 
chlorosis.  It  would  be  more  correct  to  limit  this  term  to  such 
cases  in  the  male  sex  as  fulfil  the  following  conditions  :  (1) 
absence  or  inadequacy  of  the  usual  causes  of  symptomatic  or  of 
idiopathic  anaemia  ;  (2)  presence,  in  a  more  or  less  distinct  form, 
of  the  peculiar  conditions  that  promote  the  origin  of  chlorosis  in 
the  female  ;  (3)  agreement  of  the  aggregate  symptoms  with 
those,  however  peculiar,  that  are  present  in  chlorotic  females. 
By  enforcing  the  above  conditions  (essential  to  the  maintenance 
of  chlorosis  as  an  independent  form  of  disease)  we  shall  find  the 
number  of  recorded  cases  of  chlorosis  in  the  male  sex  consider- 
ably rednced.  An  old  statement  of  Cantrel's,^  to  the  effect  that 
among  160  cases  of  chlorosis  he  had  collected,  only  18  occurred 
m  males,  would  seem  to  be  exaggerated.  Cases  of  supposed 
chlorosis  occurring  in  oldish  men  previously  in  the  enJo3^ment 


'  Quoted  by  Ccrzi/i,  loc.  cit.  p.  20. 
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of  good  health  {e.  g.,  those  recorded  by  Fouquier '),  must  be 
viewed  with  suspicion,  for  the  influence  of  youth  as  a  predispos- 
ing cause  of  chlorosis  is  only  second  to  that  of  sex.  Moreover, 
the  cases  that  are  given  in  full  agree  more  closely  with  tlie 
ordinary  type  of  symptomatic  anaemia  resulting  from  dyspepsia 
than  with  true  chlorosis.  Not  that  I  would  deny  the  possibility 
of  chlorosis  occurring  in  men  ;  I  only  desire  to  restrict  the  term 
to  cases  in  which  the  above  conditions  are  fulfilled  and  in  which 
the  disease  makes  its  appearance  during,  or  just  after,  puberty. 

My  views  on  this  point  are  in  agreement  with  those  of  Tanquerel  des  Planches  ; 
indeed,  1  have  contented  myself  with  a  brief  summary  of  the  opinions  he  expressed 
a  long  while  ago.  After  opposing  the  erroneous  statements  that  had  been  put 
forth  as  to  the  relative  frequency  of  chlorosis  in  the  male  sex  {Presse  medicale,  1837, 
No.  54)  with  vigorous  and  telling  arguments,  he  goes  on  to  describe  a  well-marked 
case  of  true  chlorosis  in  a  young  man  of  twenty-one  under  Rayer's  care.  The 
description  of  the  symptoms  and  the  results  of  treatment  are  conclusive  in  favor  of 
his  diagnosis.  A  similar  case  came  under  my  own  notice  in  the  winter  of  1873-'74. 
The  following  is  a  condensed  record  of  it : 

E.  S.,  a  school-boy  of  seventeen,  has  always  enjoyed  good  health.  He  is  unusu- 
ally tall  for  his  age,  and  has  been  growing  very  fast  of  late.  During  the  last  few 
weeks  he  has  repeatedly  complained  of  feeling  very  tired,  of  shortness  of  breath,  arid 
frequent  palpitation  without  cough.  His  chief  trouble  is  that  he  gets  quite  out  of 
breath  every  time  he  goes  to  school  from  Klein  Basel  (on  the  right  bank  of  the 
Rhine)  to  the  lofty  Milnstarplatz  (on  the  left  bank) ;  he  has  to  walk  this  distance 
several  times  a  day.  Appetite  good,  occasionally  ravenous.  Constipation.  Spirits 
very  low.  No  other  symptoms  complained  of.  On  examination,  he  is  seen  to  be 
fairly  well  nourished,  though  too  tall  and  slender  ;  no  bagging  of  the  skin  such  as 
might  result  from  the  removal  of  subcutaneous  fat.  Extreme  paleness  of  skin  and 
mucous  membranes  (lips,  conjunctiva).  Blowing  murmur  over  the  heart ;  no  signs 
of  hypertrophy  ;  loud  venous  hum  in  the  neck.  Urine  free  from  albumen  ;  spleen 
and  lymphatic  glands  not  enlarged ;  no  fever.  Lungs  and  other  organs  healthy. 
Large  doses  of  iron  (Blaud-Niemeyer  pills)  removed  all  the  symptoms  within  a 
period  of  six  weeks. 

2.  Age.—AgQ  stands  next  in  importance  to  sex  among  the 
predisposing  causes  of  chlorosis.  This  malady  is  chieli}^  met 
with  in  young  girls  during  the  period  of  the  sexual  evolution, 
i.  e.,  between  the  fourteenth  and  twenty-fourth  j^ears  of  life.  Its 
old  name  "Morbus  virgineus"  is  not  inappropriate,  as  the 


'  Journal  des  connaissances  medicales  (1834)  Janvier— Mars. 
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adjective  is  commonly  applicable  to  women  at  tliis  age.  During 
childliood  and  before  the  age  of  fourteen,  chlorosis  is  rare— at  any 
rate,  in  the  climate  of  Central  Europe  ;  it  is  equally  rare  to  find 
chlorosis  making  its  first  appearance  after  the  age  of  twenty- 
four.  On  the  other  hand,  relapses  are  very  common  when  the 
disease  has  existed  at  the  time  of  puberty,  and  they  may  con- 
tinue to  occur  even  in  later  life.  Cases  are  on  record  in  which 
the  disease  has  broken  out  again  and  again  throughout  the 
whole  of  life  (excluding  childhood).' 

Cantrel  gives  a  table  of  138  cases  to  illustrate  the  comparative  frequency  of 
chlorosis  in  the  female  sex  at  different  periods  of  life : 


Under  15  years  of  age  14  cases. 

Between  15  and  20  64  " 

20   "   25   36  " 

"      25   "   40  16  " 

"      40   "   57   8  " 


Total  138 


He  omits  to  mention  whether  the  cases  of  chlorosis  occurring  at  an  advanced 
period  of  life  were  or  were  not  relapses.  It  is  difficult,  moreover,  to  make  out 
wliether  cases  of  ordinary  anaemia  due  to  obscure  and  ill-ascertained  causes  have 
been  rigorously  excluded  from  this  list.  Accordingly,  we  cannot  attach  any  high 
degree  of  importance  to  statistics  which  are  at  once  of  doubtful  accuracy  and  defi- 
cient in  extent.  F.  von  Niemeyer  -  insists  very  strongly  on  the  rarity  of  a  first  attack 
of  clilorosis  after  the  age  of  twenty-four.  He  used  to  warn  his  pupils  against  rashly 
dismissing  anaemia,  when  it  made  its  first  appearance  after  that  age,  as  "mere  chlo- 
rosis," and  to  point  out  that  pulmonary  mischief,  or  renal  disease  with  albuminuria, 
or  a  gastric  ulcer,  might  come  on  with  symptoms  so  deceptively  like  those  of  chlo- 
rosis as  to  lead  the  patient's  friends,  and  sometimes  the  physician,  into  serious 
error.  Sucli  warnings  from  an  experienced  clinical  teacher  deserve  our  most  careful 
attention ;  we  must  be  on  our  guard  against  ascribing  obscure  forms  of  symptomatic 
anajniia  in  oldish  women  to  chlorosis. 

BocquorcH  and  I.  Vogel*  give  instances  of  chlorosis  occurring  in  children. 
Here,  again,  it  should  be  borne  in  mind  that  we  arc  only  entitled  to  speak  of  chlo- 
rosis m  a  cliikl  when  anaemia,  in  the  ordinary  sense  of  the  word,  has  been  excluded, 
when  no  sufficient  reason  can  be  made  out,  either  in  the  history  or  the  present 
condition  of  the  patient,  to  account  for  an  extreme  degree  of  anaemia  in  which  a 

•  Von  Bmnherger^  Virehow. 

'  Lehrbuch  der  spec.  Path,  und  Therapie,  VIII.  Auflage.  Berlin.  IL  836. 
Traito  clinique  des  maladies  de  Tutorus  et  de  ses  annexes.    Paris  1859.  II.,  492. 

*  Handbuch  der  spec.  Path,  und  Therapie,  herausg.  von  R.  Virehow,  I.  (1854). 
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deficiency  of  hfemoglobin  is  the  predominant  symptom  (p.  500).  But  this  is  seldom 
the  case  ;  for  a  great  number  of  the  every-day  causes  of  anjcmia  are  especially  prone 
to  bring  on  the  disease— in  its  ordinary  form— in  children,  owing  to  the  marked 
susceptibility  of  the  growing  organism  (p.  302)  to  impoverishment  of  the  blood. 
Such  cases,  of  course,  ought  never  to  be  included  under  the  head  of  chlorosis.' 

Though  age  and  sex  are  unquestionably  the  most  important  of  the  causes  pre- 
disposing to  chlorosis,  still  tliere  are  some  other  conditions  whose  influence,  subor- 
dinate though  it  be,  deserves  consideration. 

3.  InJieritance.—Kn  inherited  tendency  must  be  admitted  to 
exist  in  many  cases  of  chlorosis.  We  often  find  the  disease 
brealdng  out  in  the  majority  of,  or  in  all,  the  female  members  of 
a  family  in  successive  generations  and  at  the  same  period  of 
life.  Now,  although  there  can  be  no  doubt  that  external  condi- 
tions of  a  similar  kind,  e.  g.^  a  similar  mode  of  bringing-up,  may 
often  promote  the  generalization  of  chlorosis  in  particular  fami- 
lies, and  thus  stimulate  the  effect  of  inheritance,  still  the  existence 
of  the  latter  cannot  be  altogether  set  aside.  For,  independently 
of  the  cases  that  admit  of  being  explained  in  the  way  I  have  just 
suggested,  there  are  a  sufficient  number  of  others  in  which  no 
common  antecedent  condition  of  an  external  kind  can  be  discov- 
ered for  a  family  proclivity  to  the  disease. 

4.  Constitution  and  habit  of  body. — It  is  generally  believed 
that  chlorosis  is  most  common  in  those  girls  and  j^oung  women 
whose  health  has  been  delicate  from  infancy — whose  constitution 
is  of  the  "anaemic"  order  (p.  305).  Again,  an  abnormal  degree 
of  functional  irritability  or  "irritable  weakness"  of  the  nervous 
system  is  thought  to  favor  an  outbreak  of  chlorosis  when  the 
body  approaches  maturity.  Both  opinions  are  to  some  extent 
well  founded ;  it  is  quite  true  that  chlorosis  is  very  common  in 
persons  whose  imperfect  state  of  nutrition  and  habitual  pale- 
ness indicate  a  certain  degree  of  persistent  anaemia  even  during 
infancy  and  childhood  ;  moreover,  the  peculiar  irritabilitj^  of  tlie 
nervous  system  which  I  have  already  described  (p.  383)  is  often 
associated  with  those  outward  tokens  of  poor  blood.  Still,  it 
would  be  altogether  a  mistake  to  suppose  that  chlorosis  is  un- 


1  Both  Bchreml  (Journal  ftir  Kinderkrankheiten,  Miirz,  1846)  und  Enzmann  (Zoit- 
schrift  fiir  Med.  Chir.  und  Geburtshiilfc,  N.  F.  III.  (1864)  2.  p.  73,  and  4.  p.  196)  have 
fallen  into  this  error. 
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known  among  girls  who  are  vigorous  and  well  nourished,  and 
who  hiive  never  sliown  any  sign  of  nervous  irritability  until  they 
reached  the  critical  epoch  of  long  frocks.  On  the  contrary,  many 
of  the  girls  whose  constitution  is  apparently  plethoric  (p.  308), 
and  wliose  nervous  system  has  done  its  work  steadily  through- 
out tlieir  childhood,  become  affected  by  chlorosis.  And  when  the 
disease  breaks  out  severely  and  unexpectedly  (as  it  not  unfre- 
quently  does)  in  a  previously  healthy  and  blooming  girl  at  pu- 
berty, the  waxy  pallor  of  her  skin  contrasts  very  forcibly  with 
the  otherwise  flourishing  state  of  her  nutrition.  Moreover,  it  is  in 
such  cases  that  the  nervous  irritability  of  the  patient  and  the 
singular  alteration  in  her  temper  contrast  most  vividly  with  her 
behavior  when  in  health.  An  observer  unacquainted  with  the 
latter  might  easily  be  led  to  regard  the  former  as  her  normal 
mood  and  as  one  of  the  predisposing  causes  of  the  chlorotic 
state.  He  would  thus  invert  the  true  relation  between  the  dis- 
ease and  one  of  its  symptoms,  and  arrive  at  a  totally  erroneous 
conclusion  on  the  subject. 

Chlorosis  is  sometimes  said  to  be  more  common  in  blondes 
than  in  brunettes  (Wunderlich^).    This  must  not  be  taken  to 
•  mean  that  chlorosis  is  at  all  rare  in  women  of  dark  complexion  ; 

for  the  malady  is  very  common  in  dark-skinned  nationalities 
I  (Italy,  Central  America).'  On  the  other  hand,  Huss,  Berg,  and 
«  other  Swedish  physicians  assert  that  the  disease  is  extraordina- 
I  rily  prevalent  in  Sweden,  whose  inhabitants  are  popularly  sup- 
]  posed  to  be  fair- skinned  and  fair-haired,  with  irides  of  a  light 
<  color.  Granting  the  truth  of  their  statements,  it  would  be  very 
rash  to  connect  the  prevalence  of  the  disease  with  the  national 
complexion ;  indeed,  no  one  has  yet  attempted  to  do  so  (cf.  under 
No.  6,  infra).  I  cannot  admit,  for  my  own  part,  that  any  satis- 
factory evidence  has  been  adduced  for  thinking  that  the  prev- 
alence of  chlorosis  stands  in  any  immediate  relation  to  indi- 
vidual or  endemic  peculiarities  of  complexion.  Provisionally, 
therefore,  no  such  relation  need  be  assumed  to  exist.  There  is 
just  as  little  positive  ground  for  connecting  a  predisposition  to 
chlorosis  with  other  peculiarities  of  outward  habit.    The  disease 

'Hanrlbuch  Jer  Path.  u.  'i'herapie.  Bd.  IV  (185G).  p.  529. 
"Hirsch,  Handbuch  der  historisch-geographischen  Tathologie.  Bd.  1.  p.  553. 
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is  met  with  in  the  tall  and  in  the  short,  in  the  fat  and  in  the  thin ; 
indeed,  it  shows  itself  much  less  particular  in  the  choice  of  its 
victims  than  we  might  d])riori  have  expected  it  to  be. 

6.  Local  errors  of  development.— to  the  all  but  exclu- 
sive limitation  of  chlorosis  to  the  female  sex  and  the  period  of 
approaching  sexual  maturity,  attention  has  naturally  been  di- 
rected to  the  behavior  of  the  female  generative  organs.  Some  ob- 
servers conclude  that  these  organs  are  develo^ied  prematurely 
and  enter  too  soon  upon  their  functions  ;  others,  again,  that  their 
defective  evolution  and  tardy  entrance  on  their  functional  activ- 
ity are  causally  connected  with  the  occurrence  of  chlorosis ;  both, 
however,  agree  in  thinking  that  the  disease  is  promoted  by  some 
delinite  and  uniform  abnormality  in  the  condition  of  the  sexual 
organs.  But  the  careful  observations  made  by  Yirchow  have 
conclusively  proved  that  the  anatomical  state  of  the  generative 
apparatus  of  chl orotic  women  is  in  no  way  constant.  This  is 
true  of  the  uterus,  and  more  particularly  of  the  ovaries,  which 
were  found  by  Virchow  to  be  sometimes  small  and  ill-developed, 
sometimes  of  normal  size,  sometimes  unduly  large  and  vascular. 
It  is  quite  clear,  then,  that  no  delinite  condition  of  the  generative 
organs  is  uniformly  associated  with  chlorosis  as  a  predisposing 
cause.  When  I  come  to  speak  of  the  exciting  causes  of  the 
malady,  I  shall  point  out  how  the  state  of  the  sexual  functions 
may  contribute  to  produce  it.  Tlieir  influence  will  be  found  to 
differ  in  diiferent  cases,  according  to  the  anatomical  condition  of 
the  organs. 

There  is  much  more  reason  for  the  belief  that  certain  abnor- 
malities in  the  vascular  system  play  an  important  part  in  the 
causation  of  chlorosis.  At  any  rate,  Yirchow  has  long  insisted 
on  the  causal  connection  between  chlorosis  and  an  abnormal  nar- 
rowness of  the  aorta  and  its  branches.  He  asserts  that  this 
defect,  which  appears  to  be  more  common  in  females  than  in 
males,  is  almost  invariabl}^  met  with  in  the  dissection  of  chloro- 
tic  patients.  Moreover,  it  is  an  interesting  fact  that  this  "hypo- 
plasia" of  the  vascular  apparatus,  though  occasionally  associated 
with  defective  development  of  the  rest  of  the  body  (dAvarfed  sta- 1 
ture)  and,  as  was  pointed  out  by  Rokitansky,  with  a  stunted 
condition  of  the  sexual  organs  also,  is  often  found  together  with 
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a  normal  completeness  of  physical  development  and  stature. 
Even  the  imperfect  condition  of  the  generative  organs  described 
by  Rokitansky  cannot  be  regarded  as  constant,  for,  as  Virchow 
has  shown,  these  organs  may  vary  widely  in  the  degree  of  their 
development.  Finally,  the  latter  author  has  called  attention  to 
the  variable  condition  of  the  heart  in  these  cases,  this  organ 
being  sometimes  stunted,  sometimes  hypertrophied.  It  will  be 
necessary  to  enter  more  fully  into  these  differences  in  consider- 
ing the  symptoms  of  chlorosis,  for  they  appear,  to  a  certain  ex- 
tent, to  correspond  to  different  clinical  types  of  the  disease.  The 
more  variable  the  anatomical  characters  of  the  generative  organs 
and  the  heart  appear  to  be,  the  more  importance  does  the  con- 
stant occurrence  of  arterial  hypoplasia  assume  from  an  etiologi- 
cal point  of  view  ;  for,  putting  aside  the  alterations  in  the  blood, 
this  hypoplasia  forms  the  most  relatively  constant  anatomical 
groundwork  of  the  disease. 

The  starting-point  of  this  defective  development  of  the  great 
arteries  must  undoubtedly  be  traced  back  to  a  very  early  period 
of  intra-uterine  life — perhaps  to  the  moment  of  conception.  The 
tendency  to  chlorosis  would  thus  appear  to  be  congenital,  or 
to  be  implanted  in  a  latent  form  at  a  very  early  age  (Virchow). 
But  the  existence  of  arterial  hypoplasia  cannot  be  regarded,  I 
think,  as  more  than  an  important  predisposing  cause  of  chlo- 
rosis ;  it  does  not  deserve  to  be  considered  as  the  one  essential 
factor  in  the  production  of  the  disease.  It  would  be  dithcult,  or 
impossible,  to  set  aside  altogether  the  theory  of  some  primary 
alteration  in  the  blood,  and  to  derive  all  the  symptoms  of  chlo- 
rosis from  the  abnormal  state  of  the  great  vessels.  Moreover, 
the  connection  between  the  group  of  symptoms  termed  "chlo- 
rosis" ever  since  Fr.  Hoffmann's  time,  and  the  congenital  narrow- 

:  ness  of  the  great  arteries,  especially  of  the  aorta,  is  not  absolute- 
ly invariable,  for,  although  the  hypoplasia  in  question  is  more 
common  in  females  than  in  males,  yet  it  is  not  very  infrequent 

i  in  the  latter  (Morgagni,^  J.  F.  Meckel,"  Virchow,'  and  others), 

'  De  sedibus  et  causis  morborum.    Ep.  XVIII.  2.  4  ;  XX.  36  ;  XXX.  12  :  LIV.  37 ; 
1  LXX.  5.  .  .  , 

*Hdbuch.  derpathol.  Anat.  (1812).  Bd.  L  S.  471. 
'  Gesammelte  Abhaadlungen.  S.  688. 
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without  the  individuals  in  question  having  exhibited  the  symp- 
toms of  chlorosis  during  life.  Again,  well-marked  chlorosis  is 
extremely  common  as  a  temporary  ailment  of  the  female  sex  at 
puberty  ;  and  the  average  of  cases  observed  during  life  is 
unquestionably  far  in  excess  of  the  proportion  in  which  abnor- 
mal narrowness  of  the  arterial  system  is  met  with  on  post- 
mortem examination. 

Accordingly,  the  anomaly  of  arterial  development  in  question 
cannot  be  thoroughly  fused,  either  from  the  point  of  view  of 
etiology  or  from  that  of  symptomatology,  with  our  pathological 
conception  of  chlorosis.  Nevertheless,  when  it  happens  to  be 
present  in  a  girl  who  becomes  clilorotic,  it  must  obviousl}^  exert 
a  great  influence,  not  only  on  the  causation  of  the  malady,  but 
also,  and  more  particularly,  on  its  severity  and  its  power  of 
resisting  treatment.  This  view  agrees  very  well  with  Yirchow's 
statement  that  he  has  found  arterial  hypo]3lasia  regularly  pres- 
ent in  the  bodies  of  clilorotic  women  on  the  post-mortem  table 
(/.  e.,  in  exceptionally  severe  cases  of  the  disease) ;  and  with 
that  of  Bamberger,'  to  the  effect  that  the  anomaly  of  develop- 
ment in  question  usually  gives  rise  to  an  "  extremely  severe  form 
of  chlorosis,  that  is  hardly  amenable  to  treatment."  Finallj',  as 
this  error  of  development,  which  stands  in  so  close  an  etiological 
relation  to  the  blood-change,  is  essentially  incurable,  we  may 
accept,  for  those  cases  of  chlorosis  in  which  it  exists,  Yirchow' s ' 
view,  that  the  predisposition  to  the  disease  is  incurable,  though 
it  may  be  rendered  latent  by  appropriate  treatment,  in  conjunc- 
tion with  diet  and  regimen. 

6.  Conditions  incidental  to  modern  social  life. — Some  of 
these  conditions,  to  which  women  are  princij)ally  exposed,  are 
often  accused,  with  justice,  of  promoting  the  development  of 
chlorosis.  Foremost  among  them  are  neglect  of  hygienic  j)rin- 
ciples  in  the  bringing-up  of  women,  and  the  employment  of 
growing  girls  in  unsuitable  occupations.  Chlorosis  is  more  com- 
mon in  girls  bred  in  towns,  among  the  daughters  of  the  educated 
classes,  than  among  their  peasant  sisters.    AVant  of  exercise,  a 


'  Lehrbuoh  der  Krankheiten  des  Herzens.  (Wien,  1857).  S.  348. 
» CeUularpathologie.  IV.  Auflage.  (1871).  S.  208. 
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life  passed  in  stuffy  rooms,  a  premature  and  one-sided  cultiva- 
tion of  the  intellectual  faculties  and  the  emotional  nature,  at  the 
expense  of  the  body — these  are  the  chief  causes  that  favor  the 
occuiTence  of  the  disease.     We  may  take  it  as  proved  that 
chlorosis  has  increased  considerably  in  frequency  since  the  educa- 
tion of  women  has  assumed  its  present  unnatural  direction.  In 
some  countries — e.  g.^  Sweden — statistics  show  that  chlorosis  has 
been  growing  steadily  in  frequency  of  late  years,  its  growth 
keeping  pace  with  changes  in  the  way  of  bringing  up  young 
girls — changes  not  in  the  direction  of  increased  simplicity.^  But 
we  must  beware  lest  we  exaggerate  the  influence  of  such  condi- 
tions on  the  production  of  chlorosis.    It  is  quite  true  that  the 
combination  of  bodily  inactivity  with  intellectual  over-exertion, 
and,  still  more,  with  precocious  excitement  of  the  imagination 
by  novel-reading  and  erotic  sentimentality,  may  be  to  blame,  in 
some  measure,  for  the  fact  that  chlorosis  has  become. quite  a 
fashionable  complaint  among  the  female  sex ;  but,  although 
these  causes  may  account  for  some,  they  do  not  account  for  all 
cases  of  the  disease.    I  must  protest,  more  especially,  against  a 
view  held  by  many  of  the  public,  and  even  by  some  members  of 
the  profession,  who  believe  the  disease  always  to  have  its  starting- 
point  in  erotic  ideas.    Now,  the  assertion  that  chlorosis  only 
shows  itself  in  girls  who  have  no  means  of  obtaining  material 
satisfaction  for  their  desires,  is  as  deficient  in  fact  as  it  is  morally 
revolting.    The  old  terms,  "febris  amatoria,"  "icterus  aman- 
tium,"  are  certainly  adapted  to  keep  up  a  notion  of  this  sort. 
All  the  more  forcibly  must  I  call  attention  to  the  truth,  justly 
insisted  on  by  Wunderlich,  F.  von  Niemeyer,  and  others,  that 
chlorosis  is  not  at  all  uncommon  under  exactly  opposite  condi- 
tions of  education  and  occupation,  and  in  persons  whose  ideas 
move  in  a  very  limited  sphere.    Thus,  e.  g.,  the  malady  is  not 
uncommon  in  peasant  girls,  otherwise  robust,  who  show  no  dis- 
position to  morbid  sentimentalism,  and  whose  labors  in  field  and 
garden  cannot  leave  them  much  leisure  for  becoming  "sicklied 
o'er  with  the  pale  cast  of  thought."     It  is  also  incorrect  to 
regard  chlorosis  as  exclusively  a  disease  of  unmarried  women 
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("morbus  virginens"),  or  to  recommend  marriage,  with  its  natu- 
ral consequences,  as  the  best  of  prophylactic  and  remedial 
measures.  Usac  deserves  all  credit,  both  from  an  ethical  and  a 
scientific  point  of  view,  for  his  vigorous  condemnation  of  such 
crazy  theories. 

Among  the  crowd  of  out-patients  who  used  to  attend  the  Tubingen  Hospital  in 
Niemeyer's  time,  there  used  always  to  be  a  good  many  robust  peasant  girls  from  the 
surrounding  villages,  suffering  from  chlorosis.  These  girls  were  certainly  not  the 
victims  of  over-education.  Every  country  doctor  in  large  practice  can  testify  that 
the  rustics  furnish  no  inconsiderable  contingent  of  chlorotic  patients.  Again, 
chlorosis  is  well  known  to  be  very  common  in  young  women  even  after  they  are 
married.  We  may  accordingly  conclude  that,  although  the  conditions  of  modem 
social  life  enumerated  above  do  really  operate  as  predisposing  causes  of  chlorosis, 
their  position  in  this  respect  is  by  no  means  a  very  prominent  one. 

7.  AtmospTieric  and  telluric  influences. — Hirsch's  account 
of  the  comparative  prevalence  of  chlorosis  m  different  countries 
and  continents  shows  that  the  malady  is  independent  of  diversi- 
ties of  climate.  It  is  endemic  both  in  high  and  in  low  latitudes, 
on  the  sea-coast  and  in  the  interior  of  great  continents.  The 
contrast  between  the  striking  immunity  of  some  regions  from 
chlorosis,  e.  g.^  north-eastern  Russia  and  Egypt,  and  its  great 
prevalence  in  Sweden  and  Algeria,  is  sufficient  of  itself  to  prove 
that  the  distribution  of  the  malady  is  independent  of  climate. 
It  appears  to  be  equally  independent  of  season,  weather,  and  the 
nature  of  the  soil.  Some  observers,  indeed  (Wunderlich),  have 
thought  the  malady  more  prevalent  and  severe  during  the  heat 
of  summer  ;  on  the  other  hand,  experienced  colleagues  of  mine 
at  Basle  are  inclined  to  believe  that  it  is  most  common  during 
the  latter  part  of  the  winter  and  in  spring.  It  remains  to  be 
proved  how  far  the  increased  devotion  of  young  ladies  of  the 
better  class  to  "culture"  and  to  social  gayeties  during  the 
winter  months  may  be  to  blame  for  this. 

LF^nsicWEST-RlOlNC 

rURURC^CAL  SOCIETY  -q  Exciting  Causes. 

The  foregoing  survey  of  the  predisposing  causes  of  chlorosis 
comprises  the  greater  part  of  what  we  know  about  its  etiology. 
The  disease  often  becomes  developed  under  the  favoring  inliu- 
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ence  of  age,  sex,  or  one  or  other  of  the  predisposing  causes  I 
have  enumerated,  without  the  intervention  of  any  definite  excit- 
ing cause.    Moreover,  the  exciting  causes  to  which  tlie  develop- 
ment of  the  malady  is  sometimes  attributed,  diifer  widely  in  the 
degree  of  their  importance  ;  some  of  them  appearing  to  exert  a 
positive  influence,  while  that  of  others  is  more  or  less  problemat- 
ical.   I  shall  now  proceed  to  discuss  the  exciting  causes  in 
question  one  by  one,  whether  their  influence  be  real  or  supposed. 
1.  Menstrual  irregularities. — While  menstruation  as  a  nor- 
1  mal  periodic  function  of  the  female  organism  cannot  reasonably 
\  be  viewed  as  an  exciting  cause  of  chlorosis,  there  are  certain 
j  special  epochs  in  its  history,  and  certain  occasional  modifications 
of  its  course,  which  may  contribute  to  bring  on  the  disease. 
I  Foremost  in  etiological  importance  is  the  period  of  the  first 
J3  appearance  of  the  catamenia.     It  may  be  affirmed,  generally, 
r  that  the  earlier  menstruation  sets  in,  the  more  likely  is  it  to 
bring  on  symptoms  of  chlorosis.     For  instance,  girls  who,  in 
\-\  our  temperate  zone,  begin  to  menstruate  with  more  or  less  of 
r  regularity  in  their  twelfth  or  thirteenth  year,  almost  invariably 
suffer  from  chlorosis  (Niemeyer).    Such  menstrual  precocity  is 
sometimes  associated  with  precocity  of  bodily  development,  the 
L-  girl  presenting,  at  this  early  age,  the  characters  of  mature  woman- 
hood, and  enjoying  excellent  health  and  strength.    All  the  more 
striking  is  their  subsequent  paleness,  developed  in  connection 
with  the  other  symptoms  of  a  more  or  less  severe,  though  not 
usually  obstinate,  chlorosis.     But  menstrual  precocity  is  not 
always  associated  with  a  robust  constitution* and  early  maturity. 
On  the  contrary,  it  is  more  often  met  with  as  a  result  of  a 
local  formative  irritation  more  or  less  limited  to  the  generative 
organs,  and  bringing  them  to  functional  maturity  before  the 
rest  of  the  body.    Such  cases  of  constitutional  debility  asso- 
ciated with  premature  menstruation  are  more  common  in  towns 
flian  in  the  country.    The  precocity  of  the  sexia*  syabeirf' inia^,- 
[)erhaps,  be  Justly  attributed  to  those  errors  of^^ftimng  to.  which _ 
1^  have  already  referred,  especially  to  premature  erotic  excite-' 
nent  of  the  imagination.    The  chlorosis  which  almost  invariably 
accompanies  the  onset  of  menstruation  in  these  cases  differs 
that  last  alluded  to  by  its  greater  severity  and  obstinacy. 
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But  even  when  the  first  appearance  of  the  catamenia  is  not 
premature,  it  may  be  followed  by  chlorosis  if  the  body  be  imper- 
fectly nourished ;  whereas,  in  vigorous  girls,  who  begin  to  men- 
struate in  their  fourteenth  or  fifteenth  year,  it  is  decidedly  less 
common.  Thus  we  see  that  the  frequency  of  the  disease,  when 
ovulation  sets  in  at  the  right  time,  is  largely  dependent  on  the 
condition  of  the  rest  of  the  body. 

Lastly,  I  must  say  a  few  words  about  the  very  numerous 
cases  in  which  chlorosis  is  associated  with  delayed  appearance 
of  the  catamenia.  In  the  vast  majority  of  such  cases  the  chloro- 
sis is  not  the  consequence,  but  the  cause  of  the  delay.  The 
subject  is  usually  a  delicate  girl,  who  becomes  chlorotic  at  pu- 
berty, either  spontaneously  or  for  some  definite  reason,  before 
she  has  begun  to  menstruate  ;  the  first  appearance  of  the  menses 
will  then  be  deferred  until  the  disease  is  partly  or  wholly  cured. 
Sometimes,  though  more  rarely,  the  course  of  events  is  different ; 
a  girl  of  weak  constitution,  but  otherwise  in  the  enjoyment  of 
fair  health,  begins  to  menstruate  in  her  sixteenth  or  seventeenth 
year  ;  chlorosis  then  shows  itself,  and  while  this  lasts,  the  menses 
are  suppressed.  Finally,  there  are  a  few  cases  of  delayed  men- 
struation that  deserve  especial  notice  in  connection  with  the 
etiology  of  chlorosis.  The  physical  development  in  these  cases 
is  fairly  good,  but  a  certain  degree  of  torpor  in  the  sexual 
domain  must  be  assumed  to  exist ;  for  the  menses  do  not  make 
their  appearance  at  the  expected  time,  though  there  does  not 
appear  to  be  any  sufficient  cause  for  the  delay.  The  girl  may 
continue  to  enjoy  good  health  ;  as  a  rule,  however,  she  becomes 
affected  by  a  mild  form  of  chlorosis,  coming  on  without  any 
additional  reason.  We  can  hardly  do  otherwise  than  ascribe 
some  part  in  the  causation  of  the  malady  to  the  torpor  of  the 
sexual  organs ;  and  there  are  circumstances  which  support  this 
view.  For  instance,  though  emmenagogues  are  generally  contrn 
indicated  in  chlorosis,  this  class  of  cases  forms  an  exception  t' 
the  rule  ;  great  benefit  being  frequently  obtained  from  a  judi 
cious  combination  of  tonics  with  such  remedies  as  are  calculate! 
to  stimulate  the  generative  functions  more  directlj^ 

Menstruation  may  also  act  as  an  exciting  cause  of  chlorosi 
during  its  subsequent  course,-  though  much  less  frequently  tha 
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at  its  outset.    It  does  not  often  happen  that  girls  or  women  who 
have  escaped  chlorosis  at  puberty  fall  victims  to  the  malady  at 
a  later  period  in  consequence  of  menstruation.    But  when  chlo- 
rosis has  existed  at  puberty,  and  when  the  inherent  tendency  to 
the  disease  is  strong  (p.  510),  relapses  are  not  by  any  means 
unusual  in  after-life,  especially  at  such  periods  in  the  activity  of 
the  generative  functions  as  are  obviously  analogous  to  their  first 
awakening.  We  constantly  see  young  women  who  have  suffered 
from  chlorosis  at  puberty,  but  who  have  been  entirely  free  from 
the  disease  since  their  marriage— during  pregnancy,  delivery, 
and  the  puerperal  state — getting  a  relapse  soon  after  the  re-estab- 
hshment  of  the  catamenia.    This  relapsing  form  of  chlorosis 
must  not  be  confounded  with  that  far  more  common  variety  of 
J  anfemia  which  is  often  brought  on  by  lactation.  The  former  may 
1  be  distinguished  from  the  latter  by  the  fact  that  suckling  has 
1  usually  to  be  given  up  at  an  early  period,  owing  to  the  premature 
1  return  of  the  menses  and  suppression  of  the  milk.    Again,  the 
i  symptoms  are  so  entirely  those  of  chlorosis  that  the  malady  can- 
^  not  be  viewed  as  anything  but  a  relapse. 

Peculiarities  in  the  way  the  menstrual  functions  are  per- 
formed occasionally  exert  an  influence  on  the  development  of 
chlorotic  symptoms.  For  instance,  when  a  predisposition  to  the 
disease  already  exists,  an  intercurrent  attack  of  severe  menor- 
rhagia  may  bring  matters  to  a  head.  Such  cases,  however,  may 
always  be  viewed  as  complications  of  chlorosis  with  acute  anae- 
mia, or  simply  as  cases  of  acute  anaemia.  The  latter  may  obvi- 
ously be  produced  by  an  excessive  menstrual  flow,  as  by  any  other 
hemorrhage ;  and  we  can  only  infer  that  it  is  complicated  by 
chlorosis  when  the  anaemic  symptoms  refuse  to  subside  in  a 
regular  way,  but  increase  in  intensity  and  persist  for  an  unusual 
length  of  time,  without  any  corresponding  renewal  of  the  bleeding. 
Finally,  when  we  see  habitually  scanty  menstruation  associated 
w'lth  symptoms  of  chlorosis,  we  may  regard  it  rather  as  their 
consequence  than  as  their  cause ;  but  even  here  it  is  quite  pos- 
sible that  a  moderate  degree  of  sluggishness  in  the  sexual  func- 
tions may  be  the  primary,  while  the  chlorosis  is  a  secondary 
l»henomenon. 

f  I     2-  PregnancT/,  the  puerperal  state,  and  lactation,  are  men- 
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tioned  by  some  writers  among  the  exciting  causes  of  chlorosis.  I 
do  not  think  they  deserve  the  name ;  or,  at  any  rate,  only  in 
exceptional  instances.  The  symptoms  are  generally  due  to  ordi- 
nary anaemia,  more  or  less  severe,  brought  on  by  the  joint  opera- 
tion of  these  physiological  processes  and  other  noxse,  as  pointed 
out  in  a  previous  chapter.  Lastly,  there  are  a  few  cases  in  our 
medical  literature,  recorded  under  the  name  of  "  chlorosis  in  preg- 
nant women,"  running  a  severe  course  towards  a  fatal  issue ;  these 
cases  ought  probably  to  be  excluded  altogether  from  the  present 
category,  and  assigned  to  "  progressive  pernicious  anfemia." 

3.  Severe  intercurrent  diseases,  especially  chronic  gastric 
catarrh,  enteric  fever,  intermittent  fever,  acute  rheumatism,  etc., 
are  sometimes  termed  exciting  causes  of  chlorosis.  What  I  have 
said  about  the  influence  of  pregnancy,  the  puerperal  state,  and 
lactation,  will  apply,  mutatis  mutandis,  to  such  morbid  pro- 
cesses as  these.  Indeed,  the  impoverished  state  of  the  blood 
resulting  from  the  latter  is  even  more  entitled  than  that  resulting 
from  the  former,  to  be  viewed  as  a  form  of  symptomatic  ansemia. 

4.  Alterations  in  the  patienfs  way  of  life  do  really  appear  to 
bring  on  chlorosis  in  some  cases,  when  a  predisposition  due  to 
age,  sex,  etc.,  already  exists.  The  following  are  among  the  chief 
alterations  referred  to  :  a.  The  removal  of  young  girls  from  the 
country  to  a  town,  with  the  usual  and  for  the  most  part  unavoid- 
able consequences  of  such  a  change  of  residence  (want  of  fresh 
air,  exercise,  etc.,  late  hours  and  want  of  sleep,  etc.).  h.  Over- 
exertion with  loss  of  rest  at  night  inflicted  on  young,  growing 
girls,  who  have  not  previously  been  used  to  such  calls  upon  their 
strength.  Insufficient  food  appears  to  be  much  less  common]}^  a 
cause  of  chlorosis  than  of  idiopathic  anaemia. 

5.  Moral  influences. — Their  importance  as  exciting  causes  of 
chlorosis  is  generally  admitted,  and  in  certain  cases  cannot  be 
overlooked.  But  the  existence  of  a  predisposition  to  the  diseas 
is  an  indispensable  preliminary  in  all  cases  ;  I  allude  to  that 
generated  by  sex  and  age,  as  well  as  by  certain  abnormalities  in 
the  development  of  the  vascular  system.  Depressing  emotions  of 
great  intensity  though  brief  duration  (terror,  a.nxiety,  etc.),  and 
especially  the  protracted  melancholy  resulting  from  disappointed 
love,  home-sickness,  etc.,  seem  occasionally  to  determine  tli 
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outbreak  of  clilorosis.  But  as  the  degree  of  individual  suscepti- 
bility to  sucli  emotions  varies  widely — being  partly  dependent 
on  inlierited  temperament,  partly  on  education — their  influence 
is  often  so  inextricably  mixed  up  with  that  of  the  social  condi- 

;  tions  I  have  already  described  (No.  6),  that  it  becomes  almost 
aa  impossibility  to  assign  their  relative  value  to  the  predisposing 
and  exciting  causes  in  any  particular  case.   Still,  the  actual  out- 

i  break  of  the  disease  occasionally  coincides  so  accurately  with 
certain  demonstrable  troubles  of  an  emotional  kind,  that  we 
cannot  but  ascribe  to  these  a  considerable  share  in  its  causation. 


Pathology. 

General  Outline  of  the  Disease. 

The  symptoms  of  chlorosis  may  be  studied  in  their  least 
^  complicated  form  when  the  disease  shows  itself  in  a  previously 
;  healthy  girl  at  puberty,  soon  after  the  first  appearance  of  the 
catamenia.  In  such  cases,  as  I  have  already  said,  menstruation 
usually  begins  rather  early — before  or  during  the  fourteenth 
year.  The  invasion  of  the  malady  is  not  unfrequently  subacute, 
and,  therefore,  pretty  definite,  usually  occurring  in  connection 
^  with  a  particular  menstrual  period.  After  the  menstrual  flow 
lias  taken  place  one  or  more  times,  its  quantity  having  been 
-canty,  normal,  or  abundant,  the  girl  begins  to  complain,  shortly 
lifter  the  termination  of  a  period,  of  a  rapidly  increasing  sense 
of  lassitude.  Anything  that  requires  muscular  exertion — going 
out  for  a  walk,  household  occupation,  etc. — is  very  unwillingly 
undertaken ;  efforts  of  a  more  severe  kind — running,  climbing 
tairs,  lifting  or  carrying  heavy  weights,  etc.— are  speedily  fol- 
lowed by  exhaustion,  and  associated  with  disagreeable  palpita- 
tion, dyspnoea,  and  a  sense  of  oppression  at  the  chest.  The 
c  omplexion  is  simultaneously  altered ;  the  natural  color  of  the 
face  and  body  fades.  Girls  whose  skin  is  clear  assume  a  waxy 
transparency  of  tint ;  brunettes  lose  their  healthy  carnation  and 
present  a  dirty,  yellowish  gray  hue,  with  dark  bluish  rings  round 
their  eyes;  when  these  are  well  marked,  the  rest  of  the  face 
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looks  green  by  contrast  (whence  the  name  "chlorosis,"  from 
%Xty/309,  yellowish  green).  The  cheeks  are  not  always  colorless  ; 
in  some  cases  of  chlorosis  as  in  some  of  anaemia,  a  circumscribed 
flush  on  both  cheeks  persists  throughout  the  whole  duration  of 
the  malady  ;  in  the  vast  majority,  however,  the  face  is  bloodless, 
though  susceptible  of  a  momentary  blush  under  the  influence  of 
emotion  or  bodily  effort.  Extreme  paleness  of  the  visible  mucous 
surfaces  (lips,  tongue,  gums,  soft  palate,  carionculcB  lacrymales)^ 
and  a  bluish  translucency  of  the  sclerotics,  are  very  characteristic 
and  constant  features.  Owing  to  these  changes  in  her  com- 
plexion, the  patient  soon  presents  a  peculiar  expression  of  suffer- 
ing, all  the  more  distinctive  as  there  is  no  shrinking,  no  absorption 
of  subcutaneous  fat  associated  with  it.  A  plump  face  thus  comes 
to  look  puffy  ;  but  it  would  be  a  mistake  to  ascribe  its  puffiness 
to  oedema  of  the  areolar  tissue.  A  mistake  of  this  sort  is  almost 
always  due  to  an  optical  delusion,  to  which  the  physician  is 
specially  liable,  owing  to  his  habit  of  inferring  the  existence  of 
oedema  from  analogous  appearances  in  the  course  of  other  dis- 
eases. For  the  excessive  paleness  which  is  so  common  in  chloro- 
tic  patients  is  not  usually  met  with  under  other  circumstances 
save  in  association  with  extreme  marasmus  or  with  dropsy; 
hence  the  plumpness  of  the  face  and  body  in  chlorotic  subjects 
is  automatically  attributed  to  oedema  by  the  professional  specta- 
tor. I  may  remark,  by  the  way,  that  dropsical  symptoms  are 
extremely  rare  in  chlorotic  girls  whose  health  has  previously 
been  good ;  and  that,  when  present,  they  do  not  show  themselves 
till  a  late  stage,  and  are  almost  always  limited  to  a  slight  degree 
of  oedema  round  the  ankles.  We  must,  therefore,  accustom  our- 
selves to  regard  any  considerable  amount  of  dropsy  in  a  patient 
believed  to  be  suffering  from  simple  chlorosis  as  higlil}^  suspi- 
cious ;  it  is  usually  a  sign  of  the  hypalbuminosis  resulting  from 
disease  of  the  kidneys  which  has  been  overlooked,  or  of  progres-  \ 
sive  pernicious  ansemia,  or,  in  a  word,  of  some  other  and  more 
dangerous  affection.  Finally,  it  is  interesting  to  note  that  in 
many  (though  by  no  means  in  all)  cases  of  chlorosis,  the  pannl- 
cuius  adiioosus,  so  far  from  wasting,  actually  increases  in  thick- 
ness, a  positive  tendency  to  obesity  becoming  developed,  and 
disappearing  when  the  chlorotic  state  is  done  away  with.  I  shall 
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have  to  return  to  tliis  point  more  tlian  once  on  account  of  its 
theoretical  importance. 

Such  are  the  appearances  presented  by  simple  chlorosis  in  its 
early  stages.    They  are  far  more  complicated  when  the  disease 
attacks  girls  who  are  already  of  anaemic  constitution  and  sickly 
aspect,  or  when  it  precedes  and  postpones  the  appearance  of  the 
catamenia.    Under  such  circumstances,  the  period  of  invasion  is 
longer  and  more  gradual,  and  the  contrast  between  the  patient's 
normal  state  and  the  changes  it  undergoes  in  the  course  of  the 
disease  is  much  less  striking.    Again,  slight  dropsical  symptoms 
are  relatively  more  common,  though  they  hardly  ever  amount  to 
more  than  slight  oedema  about  the  legs  and  ankles.    The  dis- 
orders of  function,  viz.,  the  proneness  of  the  muscular  system  to 
;  become  fatigued,  the  dyspnoea  and  palpitation  brought  on  by 
t  exertion,  are  present  and  attain  their  highest  degree  of  intensity 
i  in  these  cases ;  but  the  morbid  changes  are  all  of  them  less  strik- 
i  ing,  less  likely  to  rouse  attention,  owing  to  the  habitual  languor 
J  and  weakliness  of  the  affected  person. 

Whether  chlorosis  begin  in  one  or  other  of  the  ways  de- 
•=  scribed  above,  it  presents  the  following  characters  when  fully 
developed:  extreme  ansemia  of  the  skin  and  visible  mucous 
membranes,  without  impairment  of  the  previous  state  of  nutri- 
tion (sometimes  with  an  actual  increase  in  the  amount  of  sub- 
cutaneous fat) ;  dropsical  symptoms  comparatively  rare,  and 
when  present  always  inconsiderable  ;  power  of  continued  muscu- 
lar exertion  very  limited  ;  fatigue  speedily  experienced ;  great 
tendency  to  dyspnoea  and  palpitation  whenever  any  considerable 
exertions  are  made. 

Such  are  the  leading  features  of  the  malady.  The  following 
deserve  brief  mention  as  accessory  ones  :  The  respiratory  move- 
ments are  usually  rather  more  frequent  (in  repose)  than  they  are 
in  health,  and  at  the  same  time  rather  more  shallow.  Chlorotic 
patients  are  liable  to  suffer  from  a  slight,  hacking  cough  with- 
out expectoration,  which  is  merely  irritative.  This  cough,  as- 
sociated as  it  is  with  pallid  cheeks  and  quickened  respiration, 
may  raise  suspicions  of  lung  mischief;  but  the  most  careful 
examination  of  the  chest  (which  ought  never  to  be  neglected, 
and  must  be  performed  repeatedly  on  pain  of  serious  error  of 
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diagnosis)  fails  to  reveal  the  existence  of  any  pulmonary  lesion 
in  pure,  uncomplicated  chlorosis.  The  pulse  is  usually  small 
and  compressible,  often  rather  quick,  even  when  the  patient  is  at 
rest ;  it  varies  greatly  in  frequency,  and  is  influenced,  just  as  in 
simple  anaemia,  by  position,  movement,  emotion,  and  other 
trifling  causes.  Sometimes,  though  less  commonly,  the  pulse 
is  harder  and  more  full.  The  heart' s  impulse,  too,  is  not  always 
uniform  in  character,  even  in  repose ;  usually  weak  or  barely 
perceptible,  it  is  found  in  some  cases  to  be  permanently  exagger- 
ated. Moreover,  the  heart's  impulse  varies  (like  the  pulse,  but 
more  sensibly)  both  in  frequency  and  in  intensity,  the  above- 
mentioned  causes  giving  rise  not  merely  to  subjective  palpita- 
tion, but  to  an  objective  quickening,  strengthening,  and  widen- 
ing of  the  tangible  impulse.  At  such  times  we  nearly  always 
hear,  as  we  do  in  anaemic  patients,  loud  systolic  murmurs  over 
the  heart,  especially  at  its  apex — murmurs  which  may  disappear 
in  the  intervals  of  cardiac  excitement,  or  remain  audible,  though 
lessened  in  intensity.  The  hruit  de  diahle,  too,  described  under 
anaemia,  may  often  be  heard  in  chlorotic  patients.  Its  pathog- 
nomonic im23ortance,  however,  used  formerly  to  be  exaggerated. 
Finally,  among  the  physical  signs  connected  with  the  circulatory 
system,  I  ought  to  mention  a  moderate  extension  of  the  praecor- 
dial  dullness  occasionally  developed  in  the  course  of  chlorosis, 
and  disappearing  entirely  on  recovery  (Th.  Stark '). 

The  patient's  appetite  is  sometimes  normal,  sometimes  im- 
paired. She  is  liable  to  paroxysms  of  bulimia  and  to  perverted 
cravings  (picae)  for  such  things  as  coffee-beans,  highly-spiced 
dishes,  salads,  and  sour  articles  of  food  ;  sometimes  for  all  sorts 
of  indigestible  things,  such  as  slate-pencils,  lead-pencils,  egg- 
shells, cotton -wool,  etc.,  which  she  secretly  devours.  Satiety 
usually  follows  close  on  the  gratiflcation  of  appetite,  also  a  sense 
of  weight  at  the  epigastrium,  and  eructation  of  inodorous  or  sour 
and  fetid  gases.  Paroxysms  of  acute  cardialgia  are  by  no  means 
rare,  and  should  always  make  us  suspect  the  existence  of  an 
ulcer.  But,  although  gastric  ulcer  is  by  no  means  uncommon  in 
chlorotic  subjects  {vide  Complications),  still  their  cardialgia  is 
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for  the  most  part  of  purely  nervous  origin,  and  does  not  result 
from  any  organic  lesion — the  state  of  nervous  system  to  vv^hich 
the  paroxysms  are  due  being  closely  related  to  the  chlorotic  alter- 
ation in  the  blood,  the  two  generally  disappearing  together.  It 
may  be  useful  to  remember  that  the  nervous  cardialgia  of  chlo- 
rotic patients,  though  it  may  occur  after  food,  like  that  due  to 
gastric  ulcer,  is  more  common,  upon  the  whole,  when  the  stom- 
ach is  empty,  e.  g.,  in  the  morning  before  breakfast.  It  is  then 
often  relieved  —  and  quickly  relieved  —  by  taking  food.  The 
bowels  are  sometimes  regular,  sometimes  —  and  perhaps  more 
frequently  —  they  are  confined.  The  patient  may  suffer  from 
obstinate  constipation,  but  diarrhoea  is  rare,  and  when  it  exists 
may  usually  be  traced  to  an  accidental  catarrh  of  the  bowels. 
The  urine  of  chlorotic  patients  is  pale,  of  low  specific  gravity, 
and  contains  but  little  urea  or  uric  acid  (Becquerel,^  Herberger,'"^ 
et  al.) ;  its  quantity  is  generally  normal.  The  state  of  the  men- 
strual function  requires  especial  notice  because,  as  I  have  already 
said,  the  invasion  of  the  malady  often  coincides  with  the  first 
appearance  of  the  catamenia  and  the  approach  of  the  female 
organism  to  sexual  maturity ;  also  because  chlorosis  is  quite  as 
likely  to  influence  menstruation  as  to  be  brought  on  by  it. 
Now,  it  is  a  curious  fact  that  the  relation  of  chlorosis  to  the  men- 
strual function  is  far  from  being  as  uniform  as  we  might  expect ; 
indeed,  it  differs  greatly  in  different  cases.  These  differences 
have  long  been  known  to  exist,  though  it  is  only  of  late  that 
their  true  meaning  has  been  ascertained.  In  the  great  majority 
of  those  cases  of  chlorosis  in  which  the  malady  comes  on  shortly 
after  the  appearance  of  the  catamenia,  the  menstrual  flow  grows 
scanty,  or  may  even  cease  altogether.  In  other  cases,  again,  as  I 
have  already  mentioned  in  the  section  on  Etiology,  the  develop- 
ment of  chlorosis  at  puberty  retards  the  establishment  of  men- 
struation, and  sexual  maturity  is  deferred  until  the  disease  is 
cured  or  subsides  spontaneously.  In  a  third  class  of  cases, 
again,  the  menstrual  function,  already  established,  undergoes 
no  appreciable  check ;  nay,  there  may  even  be  actual  menorrha- 


'  Someiotique  des  urines  (Paris,  1841).  p.  286. 
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gia.  Hence,  the  popular  notion — one  still  held  by  many  physi- 
cians— that  amenorrhcea  is  a  constant  symptom  of  chlorosis, 
must  be  gi^en  up.  The  state  of  the  menstrual  function  is 
different  in  different  cases  ;  and,  for  reasons  to  which  I  shall 
subsequently  have  to  allude,  it  seems  important,  and,  indeed, 
indispensable  to  distinguish  on  this  basis  between  two  forms  of 
chlorosis — an  amenorrlioic  and  a  menorrhagic  form, — following 
the  lead  of  Yirchow  and  of  Trousseau.^ 

The  important  question  as  to  the  relative  frequency  of  these  two  clinical  varie- 
ties of  chlorosis  can  only  be  answered  by  statistics  concerning  the  behavior  of  the 
catamenia  in  a  large  number  of  cases.  Our  present  knowledge  on  this  point  is 
derived  from  the  inquiries  of  H.  Schultze.  He  found  that  among  64  chlorotic 
■women  only  5  menstruated  normally,  4  had  never  menstruated  at  all ;  in  7  it  was 
probable  that  the  catamenia,  previously  regular,  had  been  modified  by  the  develop- 
ment of  the  malady;  the  flow  had  usually  been  scanty  from  the  first  (in  three  cases 
copious  and  abnormally  frequent),  as  well  as  irregular.  Complete  amenorrhcea  was 
only  noted  in  10  cases;  hence,  it  cannot  be  regarded  as  a  constant  symptom  of 
chlorosis.  These  somewhat  indefinite  data  are  based  on  an  insufficient  number  of 
observations.  They  prove,  however,  that  although  the  catamenia  are  more  often 
lessened,  delayed,  or  suppressed  than  unaffected  or  increased  by  chlorosis,  yet  that 
absolute  amenorrhcea  is  much  less  common  than  has  hitherto  been  thought. 

Inasmuch  as  menstruation  affol'ds  evidence — not,  indeed,  con- 
clusive, but  very  probable — of  ovulation  having  occurred,  it 
follows  that  such  chlorotic  women  as  continue  to  menstruate 
throughout  their  illness  are  capable  of  conceiving  and  becoming 
pregnant.  On  the  other  hand,  it  is  d  priori  unlikely  that  a 
woman  suffering  from  the  amenorrlioic  form  of  chlorosis  should 
become  pregnant  so  long  as  the  amenorrhcea  lasts.  These  antici- 
pations are  more  or  less  fully  confirmed  by  experience.  We 
find  that  in  many  cases  chlorosis  is  no  bar  to  fruitful  inter- 
course ;  while,  in  a  still  larger  proportion,  pregnancy  is  delayed 
until  recovery  has  taken  place.  In  a  very  few  exceptional 
instances  of  amenorrhoic  chlorosis,  showing  an  obstinate  disposi- 
tion to  recur,  the  malady  may  be  regarded  as,  in  all  likelihood, 
the  essential  cause  of  permanent  sterility.  Chlorotic  patients, 
like  those  suffering  from  simple  anfemia,  are  very  liable  to 
leucorrhcea.    This  symptom  may  often  be  ascribed  to  the  chlo- 


'  Journal  des  connaissances  med.  chir.  XI.  321. 


CHLOROSIS. — PATHOLOGY.  523 

rosis,  as  it  subsides  and  disappears  with  it  under  the  influence  of 
appropriate  tonic  remedies.  Nervous  disorders  are  commonly, 
nay,  very  constantly  associated  with  the  chlorotic  state.  They 
exhibit  a  protean  variety  in  their  manifestations.  As  in  the 
severer  forms  of  chronic  anfcmia,  irritable  weakness  of  the  entire 
nervous  system,  with  its  familiar  train  of  consequences,  is  the 
leading  phenomenon.  It  may  fairly  be  argued  that  not  one 
among  the  nervous  symptoms  is  peculiar  to  chlorosis  as  con- 
trasted with  ordinary  ana3mia ;  but  it  is  also  true  that,  taken 
altogether,  those  symptoms  are  most  fully  and  definitely  devel- 
oped in  chlorotic  patients.  The  exaggerated  excitability  of  the 
nervous  matter  and  its  liability  to  speedy  exhaustion — whether 
in  the  domain  of  voluntary  motion,  in  that  of  vaso-motor  inner- 
vation, in  that  of  the  special  senses,  or  in  that  of  the  neurotic 
processes  of  secretion — is  never  so  marked  as  it  is  in  chlorotic 
girls  ;  indeed,  it  occasionally  stamps  the  malady  with  so  decided 
a  hysterical  character  as  to  entitle  it  to  the  name  of  "chlorotic 
hysteria."  In  the  absence  of  any  previous  weakness  of  the  ner- 
vous system,  the  purely  secondary  and  symptomatic  character 
of  the  nervous  symptoms  associated  with  chlorosis  is  adequately 
proved  by  their  standing  and  falling  together  with  the  latter. 
They  contrast  in  this  respect  with  the  symptoms  of  ordinary 
hysteria.  The  patient's  mental  state,  while  the  disease  lasts,  is 
usually  characterized,  in  an  exceptional  degree,  by  fantastic  and 
bizarre  caprice.  A  depressed  and  tearful  tone  of  mind  is  habit- 
ual to  chlorotic  persons — not  only  when  the  disease  begins  at 
puberty,  but  also,  though  less  markedly,  during  the  relapses 
occurring  at  subsequent  periods,  and  in  those  rare  cases  when 
chlorosis  occurs  in  the  male  sex — rendering  their  society  decid- 
edly unpleasant  to  their  neighbors.  It  is  very  doubtful,  to  say 
the  least,  if  an  "erotic  idea"  is  really  interwoven  with  all  the 
intellectual  and  emotional  phases  of  a  chlorotic  girl' s  existence. 
The  feelings  common  to  humanity  must  be  common  enough  in 
young  women  at  the  "chlorotic"  time  of  life,  even  when  they 
are  exempt  from  the  disease ;  and  even  when  love-sickness  is 
really  bound  up  with  the  melancholy  of  chlorotic  patients,  there 
IS  quite  as  much  reason  for  classing  it  among  the  consequences 
as  among  the  causes  of  the  chlorosis.    True  nymphomania  is 
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fortunately  very  rare,  and  if  tlie  patient's  mode  of  life  has 
hitherto  been  modest  and  decorous,  the  invasion  of  chlorosis  is 
in  no  way  likely  to  change  it  for  the  worse. 

The  metabolic  processes  going  on  in  the  chlorotic  organism 
are  usually  diminished  both  in  activity  and  extent,  so  far  as  we 
are  able  to  judge  from  the  lessened  excretion  of  urea.  We  have 
no  information  concerning  the  production  and  elimination  of 
carbonic  acid  in  this  disease.  The  temperature  of  the  body  is 
not,  as  a  rule,  either  raised  or  lowered  (Baerensprung,  Andral) ; 
and  the  cases  of  febrile  chlorosis  or  of  severe  essential  ana3mia, 
with  rise  of  temperature,  recorded  in  medical  literature,  may  be 
referred  partly  to  errors  of  diagnosis  (failure  to  recognize  incipi- 
ent phthisis  or  acute  miliary  tuberculosis),  and  partly  to  "pro- 
gressive pernicious  anaemia"  (Biermer).  Occasionally,  though 
very  rarely,  exceptionally  severe  cases  of  simple  chlorosis  ter- 
minating in  recovery  are  met  with,  during  whose  course  febrile 
paroxysms  of  considerable,  sometimes  very  great,  intensity  occur 
(Wunderlich,  Schulze,  and  others).  Such  febrile  paroxysms  are 
worthy  of  special  notice,  as  they  appear  to  arise  in  direct  con- 
nection with  the  abnormal  state  of  the  blood. 

LEEDS  ^WEST-RIDING  M 

Our  knowledge  of  the  structural  changes  in  chlorosis  is 
founded,  not  so  much  on  the  results  of  post-mortem  examina- 
tion, as  on  chemical  and  microscopical  observation  of  the  blood 
during  life.  Occasionally,  an  opportunity  of  inspecting  the  body 
of  a  chlorotic  patient,  who  has  succumbed  to  an  intercurrent 
disease,  presents  itself.  For  chlorosis  itself  rarely  terminates  in 
death  ;  though  a  fatal  issue  may  and  does  occur  when  chlorotic 
subjects  are  attacked  by  independent  disease  of  a  serious  kind, 
whether  this  be  accidental,  or  really  consequent  upon  the  con- 
stitutional disorder. 

I  shall  have  occasion  to  refer,  at  a  subsoquent  period,  to  the  malignant  character 
that  is  often  displayed  by  intercurrent  maladies  in  chlorotic  subjects,  and  to  the 
more  important  complications  and  sequels  by  which  death  is  sometimes  caused. 
At  present,  we  must  be  content  with  a  simple  recital  of  the  structural  changes. 
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peculiar  to  chlorosis  itself,  avoiding  all  mention  of  any  other  post-mortem  appear- 
ances, which  vary  widely  in  accordance  witli  tlie  nature  of  tlie  lethal  complication. 

Tlie  body  of  a  clilorotic  patient  is  never  much  emaciated  ;  on 
the  contrary,  it  is  usually  "well  nourished,"  and  the  layer  of 
subcutaneous  fat  is  sometimes  very  thick.  All  the  more  striking 
is  the  contrast  between  the  plump  condition  of  the  body  and  the 
paleness  of  the  surface  which  exaggerates  all  such  differences  of 
tint  as  may  be  due  to  pigmentation.  Similar  contrasts  are  evi- 
dent in  the  interior  of  the  body,  the  special  color  of  each  organ 
being  rendered  peculiarly  distinct  by  the  withdrawal  of  the  red- 
dish hue  they  all  owe  to  the  blood.  There  is  no  oedema  of  the 
soft  parts ;  no  effusion  into  the  serous  cavities ;  or,  if  present, 
these  changes  are  trifling  in  degree. 

The  blood  in  chlorosis  has  repeatedly  been  examined,  both  in 
former  times  and  in  our  own  day  (Foedisch,  Hoefer,  Herberger, 
Andral  and  Gavarret,  Becquerel  and  E-odier,  Duncan,  et  al.).  The 
results  obtained,  though  differing  on  minor  points,  agree  on  those 
which  are  of  capital  importance.  Foremost  among  the  latter  is 
the  diminution  in  amount  of  the  coloring-matter — the  oligochro- 
msemia  (Duncan,  Corazza).  This  is  evident  from  the  brighter 
color  of  the  blood  drawn  from  a  vein  during  life  (Hoefer) ;  also 
from  its  lessened  power  of  staining  (Duncan) ;  finally,  from  the 
proportion  of  iron  detected  in  it  by  chemical  analysis  (Foedisch, 
Hoefer,  Andral  and  Gavarret,  Becquerel  and  Rodier,  et  aL).  The 
percentage  of  hsemogiobin  may  sink  in  well-marked  cases  of  the 
disease  to  a  half  or  even  a  quarter  of  its  normal  value,  as  may 
be  inferred  from  chemical  analysis  of  the  dried  residue  of  red 
corpuscles  (Andral  and  Gavarret,  Becquerel  and  Rodier).  This 
shows,  with  some  approach  to  certainty,  that  the  clilorotic  con- 
dition of  the  blood  is  due  to  some  change  in  its  colored  elements 
—-the  red  corpuscles.  But  whether  this  change  consist  in  a 
diminution  of  their  number,  or  of  the  proportion  of  coloring 
matter  contained  in  the  individual  corpuscles,  is  a  point  still 
open  to  discussion  in  any  concrete  case  of  chlorosis  (using  the 
term  to  denote  a  definite  aggregate  of  symptoms,  not  an  anatom- 
ical entity).  Either  change  is  d  priori  possible,  and  both  seem 
actually  to  occur.  Hoefer  arrived  at  the  conclusion  that  cliloro- 
tic blood  contains  fewer  red  corpuscles  than  normal  blood— that 
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it  is  ollgocythcBmic  in  the  strict  sense  of  the  word;  his  conclusion 
was  based  on  the  observation  that  the  clot  formed  by  chlorotic 
blood  is  usually  small,  while  the  percentage  of  iron  contained  in 
it  is  approximately  normal.  Further,  microscopical  ex*amination 
of  single  drops  of  blood  showed  that  the  red  corpuscles  were 
less  closely  packed  than  in  a  drop  of  normal  blood.  Till  veiy 
recently,  the  view  that  chlorosis  might  always  be  considered 
morphologically  identical  with  oligocythsemia  was  generally  ac- 
cepted, notwithstanding  that  Popp  had  long  since  noticed  the 
paler  hue  of  the  individual  disks  in  chlorotic  blood.  Duncan, 
however,  was  the  first,  by  actually  counting  the  corpuscles  in  two 
cases  of  chlorosis,  to  prove  that  the  other  alternative  mentioned 
above  was  not  impossible,  viz.,  that  the  diminished  staining 
power  of  chlorotic  blood  might  be  due  to  a  reduced  amount  of 
haemoglobin  in  the  individual  corpuscles — to  an  oligoclirosis. 
Further  inquiries  are  necessary  to  enable  us  to  pronounce  whe- 
ther oligocythsemia  or  oligochromsemia  is  most  frequent  as  the 
histological  substratum  of  chlorosis.  So  far  as  the  symptoms 
are  concerned,  a  difference  of  this  kind  will  obviously  be  imma- 
terial, but  it  will  divide  cases  of  the  disease  into  two  categories 
as  regards  their  pathogeny,  and  may  possibly  involve  considera- 
tions of  some  importance  in  relation  to  treatment. 

Foedisch  demonstrated  long  ago  that  the  proportion  of  iron  in  chlorotic  blood 
is  reduced.    In  100  parts  of  blood  taken  from  : 

Cruor.  Iron. 

A  healthy  young  man  he  found  13.611-15.000  and  0.880-1.001. 

A  healthy  woman  "   13.400-14.000  and  0.801-0.901. 

A  chlorotic  girl  "    9.141-  8.590  and  0.330-0.501. 

The  proportion  of  iron  in  the  chlorotic  blood  was  barely  one-half  of  that  in 
healthy  blood.  The  lack  of  iron  in  the  blood  of  chlorotic  patients  has  since  then 
been  confirmed  by  nearly  all  observers  who  have  made  analyses.  Andral  found 
that  the  number  of  red  corpuscles  in  chlorosis  miglit  be  reduced  to  from  90  to  28 
per  cent,  of  the  normal  number ;  Usac  accordingly  distinguishes  three  degrees  of 
the  affection  :  (1)  MiU  chlorosis  (dO  to  100  percent,  of  red  corpuscles,  symptoms 
not  striking) ;  (2)  Medium  chlorosis  (GO  to  90  per  cent,  of  corpuscles,  symptoms 
decided) ;  (3)  Severe  chlorosis  (28  to  CO  per  cent,  of  corpuscles,  sym])toms  extremely 
marked).  Becquerel  and  Rodier  state  that  in  six  cases  of  chlorosis  (1852)  the  pro- 
portion of  red  corpuscles  varied  from  109.17  to  45.37 ;  in  another  case  previously 
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examined  (1847)  it  amountetl  to  49,4;  while  an  examination  of  the  blood  of  eight 
healtliy  women  from  twenty-two  to  fifty-eight  years  of  age,  undertaken  at  a  still 
earlier  date  (1844),  gave  113.0  to  137.5  as  the  proportion  of  red  corpuscles  ;9er  mille 
in  their  blood. 

Duncan  has  more  recently  compared  the  color  of  the  blood  in  two  chlorotic 
females  and  one  chlorotic  young  man  (?)  with  that  of  healthy  blood.  The  exact 
proportions  he  observed  were:  0.30  :  0.31  :  0.37  :  1.  The  depth  of  color  exhibited 
by  tlie  three  samples  . of  chlorotic  blood  was  thus  only  equal  to  one-third  of  that 
exhibited  by  normal  blood.  Nevertheless,  the  proportion  of  red  corpuscles  in  every 
one  of  the  four  samples  placed  under  the  microscope  was  found  to  be  nearly  the 
same.  Their  number  was  about  20,000  in  every  instance.  Hence  Duncan  concludes 
that  in  his  three  patients  the  red  corpuscles  were  "  oligochrotic  " — deficient  in  hae- 
moglobin. His  view  received  further  support  from  the  fact  that  the  red  disks  in 
his  samples  of  chlorotic  blood  were  more  slow  to  sink — were  specifically  lighter — 
than  those  in  the  healthy  blood;  this  phenomenon  being  naturally  accounted  for 
(supposing  the  density  of  the  serum  to  have  been  the  same  in  all)  by  a  reduction  in 
the  heaviest  constituent  of  the  corpuscles,  *.  e.,  their  ferruginous  coloring  matter. 

Tlie  remaining  constituents  of  the  blood  do  not  appear  to 
suffer  either  quantitative  or  qualitative  change  in  chlorosis. 
This  is  equally  true  of  the  leucocytes  and  of  the  albuminates, 
and  constitutes  a  most  important  chemical  and  pathological 
distinction  between  chlorosis  and  anaemia.  Whereas  in  ordinary 
anjemia,  the  oligocytosis  is  associated  with  hypalbuminosis,  the 
quantity  of  plasmatic  albuminates  in  chlorotic  patients  is  prob- 
ably normal ;  nay,  they  appear  sometimes  to  develop  a  con- 
dition of  actual  hyperalbuminosis  (Becquerel  and  Rodier).  It 
is  only  when  the  disease  is  exceedingly  severe  and  has  lasted  for 
a  long  time,  and  when  the  attendant  disturbance  of  the  digestive 
functions  has  begun  to  interfere  with  nutrition — in  other  words, 
when  a  symptomatic  anemia  is  tacked  on  to  the  original  chloro- 
sis—that we  observe  signs  indicative  of  a  moderate  hypalbumino- 
sis. With  this  exception,  the  ordinary  phenomena  of  pure, 
uncomplicated  chlorosis  are  quite  inconsistent  with  hypalbumi- 
nosis, and  tend  to  corroborate  the  evidence  obtained  from  the 
few  analyses  of  chlorotic  blood  that  have  hitherto  been  made. 

The  mean  proportion  of  albuminates  in  the  serum  of  six  cases  of  chlorosis  was 
found  by  Bocqusrel  and  Rodier  to  amount  to  72.1  parts  per  mille  ;  whereas,  in  the 
blood  of  healthy  women,  it  averages  only  57  parts  per  mille  (Vierordt). 

The  volume  of  the  blood  in  chlorosis,  if  it  be  diminished  at 
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all,  is  certainly  not  diminished  to  the  same  extent  as  in  ordinary 
anaemia.  AVhether  there  be  a  positive  increase  in  the  total  quan- 
tity of  blood,  a  plethora  serosa,  as  has  frequently  been  asserted, 
must  remain  doubtful  for  the  present,  owing  to  the  want  of 
direct  analytical  evidence  on  the  subject.  The  existence  of  such 
a  plethora  is  not  by  any  means  impossible,  since  the  volume  of 
the  total  blood  depends  on  the  proportion  of  water  it  contains, 
and  this,  in  its  turn,  is  influenced  in  some  degree  by  the  total 
quantity  of  the  plasmatic  albuminates.  Of  equal,  or  even  of 
more  importance  than  the  eventuality  of  2^  plethora  serosa,  is  the 
possibility  of  the  existence  of  a  so-called  plethora  ad  xasa  (or 
plethora  ad  spatium)  in  a  certain  class  of  cases.  For,  as  the 
capacity  of  the  arterial  system  is  abnormally  reduced  in  many 
cases  of  chlorosis,  the  assimilation  of  a  large  amount  of  albumen 
may  lead  to  the  presence  of  so  great  an  excess  of  water  in  the 
plasma,  as  to  render  the  total  volume  of  the  blood  too  great  for 
the  vessels  in  which  it  is  confined  (Yirchow,  loc.  cit.,  p.  10).  I 
shall  hereafter  point  out  how  a  phenomenon  of  this  kind  may 
be  made  to  explain  many  of  the  anatomical  peculiarities  and 
clinical  symptoms  of  the  disease. 

Foremost  among  the  alterations  of  organic  structure  stand 
those  abnormalities  in  the  vascular  a]pparatus  which  have  been 
fully  described  by  Yirchow.  I  have  already  spoken  of  their, 
causal  connection  with  chlorosis  in  some  detail. 

That  imperfection  (hypoplasia)  of  the  aorta  and  arterial 
system  generally,  v^hich  Yirchow  affirms  to  be  a  constant  feature 
in  severe  recurrent  chlorosis,  consists  primarily  in  a  diminution 
of  calibre.  Yirchow  asserts  that  in  women  (more  rarely  in  men) 
who  are  otherwise  well  developed,  the  aorta  may  be  so  narrow 
as  hardly  to  admit  the  little  finger,  whereas  under  ordinary  cir- 
cumstances, it  readily  admits  the  thumb.  Rokitansky  ^  compares 
the  calibre  of  the  abdominal  aorta,  in  a  case  of  this  kind,  to  that 
of  a  normal  iliac  or  carotid  artery.  Such  extreme  instances  are, 
of  course,  rare  ;  we  meet  with  every  possible  intermediate  grada- 
tion in  different  cases.  Next,  the  abnormal  thinness  of  the 
arterial  walls  deserves  notice  ;  indeed,  it  is  necessary  to  complete 
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'  the  clmracters  of  the  liypoplasia  or  arrest  of  development,  by 
«  showing  that  tlie  diminished  growth  of  the  vessel  in  breadth  is 
.1  attended  by  a  corresponding  defect  in  depth.  All  the  layers  of 
!  the  arterial  walls,  more  especially  the  inner  and  middle  coats,  ^ 
]  participate  in  this  imperfection,  and  may  be  very  decidedly 
:  thinned.  But  the  vessels  are  not,  therefore  (supposing  their 
!i  nutrition  to  be  otherwise  unimpaired),  more  brittle  or  more  easily 
t  torn  than  usual ;  on  the  contrary,  they  are  as  elastic  as  india- 
r  rubber,  returning  at  once  to  their  previous  dimensions  after  they 
!i  have  been  stretched.  It  may  be  affirmed  that  the  imperfection 
I'in  question,  when  it  is  not  associated  (as  it  often  is)  with  degene- 
hrative  changes  in  the  inner  and  middle  coats,  tends  rather  to 
:  increase  than  to  diminish  the  natural  elasticity  of  the  arterial 
fv  walls  (Virchow^). 

Finally,  if  the  body,  as  a  whole,  be  stunted,  i.  e.,  if  the 
imperfection  of  the  vascular  system  be  associated  with  impaired 
1  development  of  the  entire  organism,  the  arterial  hypoplasia  will 
be  complete  in  all  its  features ;  the  vessels  being  dwarfed  in 
length,  as  well  as  in  breadth  and  thickness.  This  last  anomaly, 
however,  is  far  less  common  than  the  other  two,  and  is  only 
met  with  exceptionally  in  chlorotic  subjects. 

The  simple  abnormalities  of  development  that  I  have  just 
enumerated  are  often  associated,  according  to  Virchow,  with 
abnormalities  in  the  origin  of  the  branches  given  off  from  the 
aorta.  These  are  chiefly  observed  in  the  descending  thoracic 
aorta,  from  which  the  intercostal  arteries  spring  in  some  irregular 
fashion ;  they  are  relatively  more  frequent  in  its  upper  and 
middle  thirds.  Such  abnormalities  are  less  common,  though 
occasionally  met  with,  in  the  abdominal  aorta.  Upon  the  whole, 
1  comparison  of  the  recorded  irregularities  with  one  another 
ieads  us  to  conclude  that  they  tend  more  frequently  than  their 
normal  counterpart  to  narrow  the  channel  along  which  the  blood 
Tfiust  flow — that  they  are,  accordingly,  but  a  more  complex 
manifestation  of  the  simple  hypoplasia. 

Lastly,  among  the  imperfections  that  are  commonly  met  with 
n  the  vessels  of  chlorotic  patients,  Virchow  mentions  a  wavy  or 
rellis-like  condition  of  the  intima,  whose  constituent  tissue 
'  ippears  to  be  alternately  thickened  and  attenuated  without 
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exhibiting  any  coarser  alteration  in  its  structure.  This  irregular- 
ity in  the  thickness  of  the  arterial  wall  is  obviously  no  more  than 
another  manifestation  of  the  abnormal  distribution  of  tissue  in 
space,  strictly  analogous  to  the  coarser  abnormality  described 
just  before  it,  with  which  it  is  in  fundamental  agreement,  both 
as  regards  its  origin  and  its  essential  character. 

Apart  from  the  anomalies  of  development  presented  by  the 
arterial  system  in  chlorosis,  we  also  find  anomalies  of  nutrition. 
The  arterial  coats  are  very  often  the  seat  of  retrograde  changes, 
among  which  fatty  degeneration  of  the  intima  is,  according  to 
Virchow,  the  most  common.  It  shows  itself  in  the  form  of  dull 
yellow  spots  or  strife  on  the  surface  of  the  inner  coat ;  they  vary 
in  size,  and  do  not  project  at  all,  or  very  slightly,  above  the  inner 
surface  of  the  artery.  Besides  these  spots,  there  are  also  very 
superficial  erosions  of  the  intima,  which  do  not  extend  to  its 
deeper  layers.  The  spots  are  most  abundant  near  the  origin  of 
the  ascending  aorta,  while,  in  its  descending  limb,  the  striae  pre- 
dominate, and  are  almost  exclusively  limited  to  its  posterior 
aspect,  between  the  orifices  of  the  intercostal  and  lumbar  arte- 
ries. Closer  inspection  of  the  spots  and  striae,  especially  at  their 
edges,  shows  them  to  be,  not  homogeneous  discolorations,  but 
aggregates  of  minute  dots,  every  one  of  which  corresponds  to  an 
enlarged  connective-tissue  corpuscle  in  a  state  of  fatty  degen- 
eration. 

Far  less  common  in  chlorotic  subjects  than  this  fatty  change 
in  the  intima  is  a  fatty  degeneration  of  the  middle  coat.  This 
structural  chatige,  which  can  only  be  detected  by  the  microscope, 
must  be  viewed  (according  to  Virchow)  as  analogous  to  the  fatty 
metamorphosis  of  the  muscular  substance  of  the  heart,  with 
wiiich  it  is  usually  associated.  The  latter  presents  the  sam<> 
peculiar  appearances  that  I  described  under  Anaemia  (p.  SoS) ; 
appearances  still  more  strikingly  developed  in  certain  forms  of 
blood-poisoning,  especially  in  acute  poisoning  by  phosphorus. 

As  I  have  already  pointed  out  in  the  section  on  Etiology,  the 
bulk  and  dimensions  of  the  heart  vary  not  inconsiderably  in 
different  cases.  In  common  with  the  rest  of  the  vascular  systei?, 
the  heart  may  be  stunted  in  its  development ;  in  other  cases  ifc 
may  be  of  normal  size,  and  with  normally  thick  walls  ;  in  otliers, 
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again,  we  may  have  dilatation,  or  even  hypertrophy  of  tlie  left 
ventricle.  A  normal  or  moderately  dilated  heart  appears  to  be 
most  common  ;  but  even  true  hypertrophy  is,  according  to  Vir- 
chow,  by  no  means  rare  in  cases  of  chlorosis  with  narrow  aorta. 

There  is  little  to  be  said  about  other  organs.  The  principal 
change  they  exhibit  is  the  change  of  color  already  referred  to, 
wliich  is  due  to  the  altered  composition  of  the  blood.  Traces 
of  fatty  degeneration  may,  however,  be  detected  in  the  ]-enal, 
hepatic,  etc.,  cells  in  chlorosis  just  as  in  severe  ansemia.  In  a 
few  very  severe  cases,  in  which  a  so-called  "  scorbutic  taint  "  has 
been  developed  towards  the  close  of  life  {vide  the  section  dealing 
with  the  issues  and  duration  of  chlorosis),  decided  tokens  of  a 
hemorrhagic  diathesis  may  be  found  post-mortem  :  petechife  and 
vibices  in  the  skin,  hemorrhagic  erosions  and  ecchymoses  in  the 
mucous  membranes,  capillary  extravasations  in  the  brain,  etc. ,  or 
even  larger  effusions  of  blood  into  some  organ  {e.  g,,  the  brain) 
or  cavity  [e.  g.,  the  pericardium). 

Considering  the  intimate  relation  that  subsists  between  the 
spleen,  lymphatic  glands,  and  marrow  of  the  bones — as  cy  togenic 
organs — and  the  production  of  red  blood-corpuscles,  any  con- 
•  stant  changes  found  in  them  would  be  highly  worthy  of  atten- 
tion. No  such  changes  are,  however,  met  with ;  and  the  few 
cases  of  chlorosis  in  which  the  spleen  has  been  found  enlarged, 

-  soft,  and  abnormally  pale  (Fuehrer,  Archiv  fiir  physiolog.  Heil- 

-  kunde,  Bd.  XY.  [1856]  S.  67)  only  illustrate  the  truth  that  such 
changes  are  in  no  way  constant,  but  rather  exceptional. 

As  regards  the  generative  organs,  1  have  already  stated  that 
they  resemble  the  heart  in  presenting  an  extraordinary  variety 
of  anatomical  development  in  different  cases  of  the  disease.  We 
often  find  both  the  internal  and  external  sexual  organs  (mamma?, 
pubes,  etc.)  perfectly  normal,  even  in  chlorosis  of  a  severe  and 
obstinately  recurrent  type,  associated  with  defective  develop- 
ment of  the  arterial  system  ;  in  other  cases,  again,  the  sexual 
apparatus  may  be  stunted  or  developed  in  excess.  These  differ- 
f'nces  are  most  obvious  in  the  ovaries,  whose  size,  vascularity, 
and  richness  in  follicles  may  vary  within  amazingl}'-  wide  limits 
I  (Virchovv).  The  infantile  form  of  uterus  is  also  worthy  of  notice, 
when  it  exists ;  it  may  be  found  long  after  puberty,  and  consists 
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essentially  in  a  striking  disproportion  between  the  body  of  the 
organ,  whose  development  is  stunted,  and  its  portio  vaginalis , 
which  is  relatively  large.  Virchow  mentions  that  in  such  cases 
the  womb — in  sympathy  with  the  imperfectly  developed  ovaries 
— may  actually  be  too  small  for  the  reception  and  development 
of  an  ovum  in  its  interior. 

Further  inquiries  are  needed  to  determine  how  far  the  condi- 
tion of  the  heart  and  that  of  the  sexual  organs  correspond,  /.  e., 
whether  defective  development  of  the  former  is  always  associated 
with  hypoplasia  of  the  latter,  and  hypertrophy  of  the  heart 
with  abnormal  size  and  succulence  of  the  parts  of  generation. 
Yirchow — without  committing  himself  to  a  positive  opinion  on 
the  subject — seems  inclined  to  think  some  such  correlation  possi- 
ble ;  at  any  rate,  he  connects  those  diversities  in  the  functional 
activity  of  the  sexual  apparatus  to  which  I  have  already  alluded 
as  the  ' '  amenorrhoic  ' '  and  ' '  menorrhagic  ' '  forms  of  chlorosis, 
with  differences  in  the  anatomical  condition  of  the  heart  no  less 
than  of  the  sexual  organs  themselves. 

Special  Symptomatology. 

(Analysis  of  the  individual  symptoms  and  anatomical 

alterations.) 

It  will  not  be  necessary  to  take  up  a  great  deal  of  space  in 
connecting  the  individual  symptoms  of  chlorosis  with  its  patho- 
logy ;  for  the  connection  is,  to  a  large  extent,  the  same  as  that 
already  analyzed  under  anemia.  On  most  points,  accordingly, 
a  brief  reference  to  what  has  previously  been  stated  will  be  suffi- 
cient ;  we  shall  thus  be  able  to  reserve  our  attention  for  those 
other  points  which  are  peculiar  to  chlorosis,  and  stamp  it  with 
an  independent  character. 

The  pale  or  fallow  hue  of  the  skin  and  visible  parts,  to  which 
the  malady  owes  its  name,  and  which,  as  may  be  seen  on  post- 
mortem examination,  extends  to  the  internal  organs  likewise,  is 
due  to  the  deficiency  of  haemoglobin  and  the  lessened  coloring 
power  of  the  chlorotic  blood.  That  the  change  of  color  is  far, 
more  extreme  in  chlorosis  than  in  ordinary  amemia  may  be  sini- 
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ply  explained  by  tlie  fact  that  the  proportion  of  coloring-matter 
in  tlie  blood  is  usually  far  smaller  in  chlorosis  than  in  any  save 
the  most  intense  forms  of  autemia.  The  authors  quoted  above 
have  found  the  proportion  of  coloring-matter  reduced  to  one- 
'half,  one-third,  or  even  to  one-quarter  of  the  normal  average  ; 
and  such  degrees  of  oligocythjemia  (or  oligochromaemia)  un- 
doubtedly transcend  the  limits  within  which  the  quantitative 
diminution  of  the  red  corpuscles  or  of  their  haemoglobin  may- 
vary  in  simple  anaemia.  Hence,  we  may  affirm  that  the  chlorotic 
hue  of  the  surface  is  the  immediate  manifestation  of  the  chlorotic 
state  of  the  blood. 

Occasionally,  even  when  the  disease  is  at  its  height,  the 
patient' s  cheeks  retain  a  tinge  of  color  ;  or  they  may  be  tempo- 
rarily flushed  by  emotion  or  bodily  exertion.  This  is  easily 
explained  if  we  reflect  that  the  color  of  the  skin  depends,  not 
merely  on  that  of  the  blood,  but  also  on  the  quantity  of  this 
fluid  that  permeates  the  cutaneous  vessels  ;  the  result  being  also 
influenced  by  the  more  or  less  superficial  position  of  the  vascular 
stroma.  AVhen  the  skin  of  the  cheeks  happens  to  be  supplied 
with  relatively  large  blood-vessels,  it  may  appear  to  be  perma- 
nently injected  ;  when  vaso-motor  influences  cause  the  arterioles 
to  be  relaxed  for  a  moment,  or  when  the  heart  is  temporarily 
excited,  the  face  of  a  chlorotic  patient  may  be  flushed,  notwith- 
standing the  lack  of  color  in  her  blood.  Again,  the  varying  full- 
ness of  the  cutaneous  vessels  will  be  most  apparent  in  persons 
whose  cuticle  is  thin  and  delicate,  the  phenomena  of  the  capil- 
lary circulation  showing  themselves  more  distinctly  through  a 
semi-transparent  veil. 

The  absence  of  marasmus,  the  relative  integrity  of  nutrition, 
and  the  tendency  to  embonpoint  which  shows  itself  unmistak- 
ably in  many  cases,  undoubtedly  constitute  the  nucleus  of  the 
clinical  difference  between  chlorosis  and  anaemia,  inasmuch  as 
they  are  peculiar  to  the  former.  They  likewise  furnish  indirect 
proof  of  chlorosis  being  independent  of  such  influences  as  lower 
the  nutrient  efficacy  of  the  blood  or  tend  to  induce  hypalbumi- 
nosis  ;  whereas  they  may  easily  be  reconciled  with  the  presence 
of  oligocythsemia  (or  lack  of  hfemoglobin)  in  its  most  extreme 
form.   A  reduction  of  the  number  of  oxygen- carriers — of  the 
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"respiratory  substance"  of  the  blood — must  inevitably  lead 
{cceteris  paribus)  to  a  diminution  in  the  processes  of  oxidation 
taking  place  in  the  body,  and  will  therefore  exert  a  conservative 
influence  upon  the  tissues  (p.  372).  Further,  as  the  attraction  of 
the  tissue-elements  for  the  store-albumen  of  the  blood,  which 
they  incorporate,  decompose,  and  consume  with  the  assistance  of 
the  oxygen — or,  in  other  words,  as  the  activity  of  corpuscular  nu- 
trition— is  largely  dependent  on  the  stimulant  properties  of  tlie 
oxygen  contained  in  the  blood — we  can  readily  understand  why 
the  primary  and  excessive  oligocytlicemia  of  clilorotic  patients 
should  afford  a  certain  amount  of  protection  against  hypalbu- 
minosis,  even  when  the  supply  of  nourishment  from  without  is 
inadequate.  Becquerel  found  the  proportion  of  albuminates  in 
chlorotic  blood  not  only  undiminished,  but  actually  increased  ; 
and  this  hyperalbuminosis,  when  it  exists,  may  be  explained  by 
an  accumulation  in  the  blood  of  the  albumen  derived  from  the 
food,  and  by  the  relatively  sluggish  rate  at  which  it  is  consumed 
by  the  tissue-elements.  It  is  not  until  the  digestive  organs  have 
begun  to  suffer  in  consequence  of  very  severe  and  prolonged 
chlorosis  that  the  store  of  albumen  in  the  blood  may  gradually 
become  reduced,  the  supply  not  equalling  the  consumption. 
Then,  indeed,  symptoms  of  hypalbuminosis,  more  especially 
marasmus,  may  set  in.  But  the  malady  is  no  longer  a  sim- 
ple chlorosis ;  it  has  become  a  chlorosis  complicated  by  ordi- 
]iary  anaemia  from  inanition  ;  slight  dropsy  may  show  itself, 
whereas  an  entire  absence  of  dropsical  symptoms,  notwithstand- 
ing extreme  decoloration  of  the  skin,  is  one  of  the  characteristic 
features  of  uncomplicated  chlorosis.  But,  as  I  have  already 
pointed  out,  the  conditions  previously  enumerated  are  actually 
realized  in  a  numerical  majority  of  our  chlorotic  patients ;  and 
this  explains  their  small  proclivity  to  dropsy,  the  absence  of  any 
decided  marasmus,  and  the  maintenance  of  their  tissues  in  statv 
quo—i^Gi^  only  compatible  with  the  absence  of  true  hypalbu- 
minosis. Inasmuch,  moreover,  as  the  store  of  albumen  in  chloro- 
tic subjects  is  not  reduced,  but  rather  (if  the  supply  of  food  be 
liberal)  increased,  and  since  their  blood  contains  less  oxygen 
than  usual,  we  have  two  conditions  that  are  eminently  favorable 
to  imperfect  oxidation  of  the  products  which  result  from  the 
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dissociation  of  the  store-albumen,  and  therefore  to  an  accumula- 
tion of  fat  in  the  body.  The  non-azotized  compounds  resulting 
from  the  dissociation  of  albumen,  instead  of  undergoing  conver- 
sion into  carbonic  acid  and  water,  are  gradually  stored  up  in 
the  cells  of  the  panniculus.  This  would,  in  some  measure, 
explain  how  it  is  that  chlorotic  patients  not  unfrequently  grow 
stouter,  their  round,  pale  faces  being  erroneously  called  "puffy 
and  oedematous." 

The  diminished  activity  of  corpuscular  nutrition  {vide  supra) 
will  also  lessen  the  amount  of  the  nitrogenous  terminal  products 
of  tissue  metabolism  (urea  and  uric  acid).     This  anticipation 
is  confirmed  by  the  results  of  urinary  analysis  in  chlorotic 
patients.    The  temperature  of  the  body,  however,  does  not,  as 
a  rule,  sink  below  its  normal  level.    Its  constancy  is  readily 
accounted  for  when  we  reflect  that  it  depends  on  two  distinct 
factors — the  rate  at  which  heat  is  generated,  and  that  at  which 
it  is  given  off.    The  former  may  be  reduced  in  chlorosis,  but 
the  latter  depends  on  a  regulating  mechanism  whose  action  is 
not  interfered  with.    I  have  never  myself  seen  a  case  of  febrile 
'  chlorosis  terminating  in  recovery,  although  the  number  of  chlo- 
:  rotic  patients  admitted  into  the  Basle  Hospital  is  great  enough, 
:  and  their  temperature  has  been  carefully  noted  during  the  last 
:  few  years.    I  believe  that  such  cases  of  chlorosis  attended  with 
.  fever  are  transitional  forms  between  ordinary  chlorosis  and  pro- 
1  gressive  pernicious  anaemia.    The  presence  of  fever,  or,  at  any 
:  rate,  of  abnormal  elevations  of  temperature,  is  quite  as  great  a 
;  puzzle  in  the  former  as  in  the  latter  class  of  cases.    No  cause 
«  can  be  discovered  for  this  "anaemic"  pyrexia  (Biermer)  beyond 
!  the  abnormal  state  of  the  blood.    I  shall  have  to  return  to 
1  this  question  when  I  come  to  speak  of  progressive  pernicious 
i  anaemia ;  the  reader  who  is  desirous  of  information  concerning 
I  the  probable  origin  of  "chlorotic"  fever  may  therefore  consult 
1  the  appendix  to  the  present  chapter. 

The  fatty  degeneration  of  certain  tissues  occasionally  observed 
i  in  the  bodies  of  chlorotic  patients  after  death  (fatty  changes  in 
i  the  heart,  the  middle  coat  of  the  arteries,  the  hepatic  cells,  etc.), 
1  like  that  met  with  in  cases  of  extreme  ana3mia,  may  be  ascribed 
•  to  imperfect  oxidation  of  the  products  of  tissue-metamorphosis 
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(cf.  p.  373),  and  thus  traced  indirectly,  like  the  fatty  infiltration 
of  the  pannicidus,  to  the  oligocythtemia.  As  for  the  analogous 
changes  that  take  place  in  the  inner  coat  of  the  larger  arteries, 
they  admit,  in  some  degree,  of  a  similar  explanation.  But  the 
narrowing  of  the  arterial  trunks,  so  constant  a  feature  in  severe 
chlorosis,  undoubtedly  favors  their  occurrence.  The  inadequate 
calibre  of  the  arteries  must  interfere  with  the  passage  of  the 
blood  through  them  ;  their  elastic  walls  must  be  stretched  forci- 
bly every  time  the  ventricles  contract.  The  mechanical  violence 
to  which  they  are  accordingly  exposed  may  act  as  an  inflamma- 
tory irritant,  and  set  up  active  changes  in  their  inner  coat — 
changes  that  may  culminate  in  fatty  metamorphosis  and  (when 
the  oily  debris  are  swept  away)  in  partial  erosion  of  the  arterial 
w^all.  This  mechanical  explanation  appears  to  be  supported  by 
the  fact  that  the  fatty  degeneration  and  the  erosion  are  most 
marked  in  those  parts  of  the  aorta  and  its  main  branches  which 
are  most  exposed  to  the  impact  of  the  blood. 

The  cardiac  symptoms  in  chlorosis  may  be  referred  partly  to 
the  altered  composition  of  the  blood,  partly  to  the  original  hjq^o- 
plasia  of  the  vascular  system.  The  muscular  tissue  of  the  heart 
requires  oxygen,  not  to  meet  momentary  calls  upon  its  energy, 
but  for  any  lasting  work  ;  but  the  quantity  of  oxygen  in  chloro- 
tic  blood  is  so  abnormally  small  that  although  the  functions  and 
the  nutrition  of  the  heart  can  be  carried  on  under  ordinary  cir- 
cumstances—nay, although  the  heart  is  capable,  upon  occasion, 
of  doing  a  great  deal  of  work  for  a  brief  period — yet  any  call 
for  prolonged  exertion  involves  the  "risk  of  speedy  fatigue  and 
exhaustion.  Now,  as  the  volume  of  the  blood  is  not  diminished 
in  chlorosis,  but  often  actually  increased,  owing  to  the  liyperalbu- 
minosis,  the  labor  of  carrying  on  the  circulation  is  augmented. 
This  may  possibly  explain  the  occurrence  of  the  "  chlorotic  dila- 
tation of  the  heart"  observed  by  Stark  {loc.  cit),  which  comes 
on  during  the  course  of  the  disease  and  does  not  disappear  until 
the  oligocythsemia  has  been  removed.  xVgain,  owing  to  the  irri- 
table weakness  of  the  nervous  system  in  chlorotic  patients— a 
weakness  in  which  the  excito-niotor  nerves  of  the  heart  obviously 
participate— paroxysms  of  cardiac  excitement  are  more  readily 
and  frequently  brought  on  than  in  healthy  persons ;  every  such 
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parox3^sm  being  followed  by  partial  exhaustion  of  the  muscular 
substance  of  the  heart.  This  explains  the  great  irregularity 
noticeable  in  the  force,  frequency,  and  other  characters  of  the 
heart's  action.  Just  after  a  heaving  impulse  and  a  vibrating 
chest-wall  have  borne  testimony  to  over-actiuu  of  the  heart 
brought  on  by  emotional  excitement  or  bodily  exertion,  we  may 
find  progressive  enfeeblement  and  irregularity  of  impulse,  loud 
systolic  murmurs,  momentary  extension  of  prjecordial  dullness, 
perhaps  lividity  of  the  face  and  jugular  pulsation,  affording  sure 
proof  of  acute  exhaustion  of  the  overworked  muscle.  Associated 
with  these  phenomena  is  the  subjective  symptom  which  is  often 
so  annoying  to  patients  suffering  from  intense  anaemia,  viz.,  a 
sense  of  violent  palpitation  and  oppression  at  the  chest ;  this  is 
analogous  to  the  sense  of  fatigue  in  the  voluntary  muscles  when 
they  have  been  overtasked.  I  need  not  once  more  analyze  the 
mechanism  of  these  and  other  disorders  of  the  circulation,  for 
they  are  the  same  in  chlorosis  as  in  anfemia,  and  depend  in  either 
case  on  imperfect  functional  restitution  of  the  cardiac  muscle,  and 
ultimately  on  the  lack  of  oxygen  in  the  blood.  I  have  already 
described  the  probable  origin  of  the  hruit  de  diable  ;  its  frequent 
though  by  no  means  constant  presence  in  chlorosis  might  be 
taken  to  prove  that  in  this  disease,  no  less  than  in  anaemia,  the 
total  volume  of  the  blood  may  be  reduced  and  the  venous  system 
underfilled  in  consequence.  But,  as  I  have  repeatedly  said,  an 
exactly  opposite  state  of  things  (hj'-peralbuminosis  and  polyse- 
mia)  may  likewise  exist  in  chlorosis.  How  far  the  presence  or 
absence  of  a  venous  murmur  in  the  neck  may  enable  us  to  judge 
of  the  probable  volume  of  the  blood  (whether  increased  or  dimin- 
ished) is  more  than  I  can  say.  Neither  can  I  vouch  for  the  cor- 
'  rectness  of  the  theory  given  in  the  chapter  on  Anaemia  to  explain 
the  mechanism  of  the  phenomenon  itself.  I  am  free  to  own  that 
I  gave  Hamernyk's  view  as  the  one  generally  accepted,  without 
:  in  any  degree  making  myself  responsible  for  its  accuracy. 

Although  most  of  the  circulatory  symptoms  of  chlorosis  may 
be  referred,  like  those  in  anaemia,  to  the  altered  composition  of 
the  blood— the  two  morbid  processes  overlapping  each  other  and 
having  certain  of  their  features  in  common  ;  still,  many  cases  of 
chlorosis  possess  a  character  of  their  own,  viz.,  the  arrested  de- 
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velopment  of  the  arterial  system.  It  is  clear  that  the  narrow 
calibre  of  the  arteries  in  chlorotic  subjects  must  offer  a  perpetual 
hinderance  to  the  circulation,  independently  of  the  other  pheno- 
mena of  the  disease ;  a  hinderance  which  may  manifest  itself  most 
markedly  when  associated  with  the  oligocythsemia  for  oligochro- 
niremia),  but  which  is  continually  present  apart  from  this.  More- 
over, it  is  plain  that  the  degree  of  the  hinderance  will  vary  with 
the  varying  volume  of  the  blood.  The  more  blood  there  is,  and 
the  more  narrow  the  arteries,  the  greater  will  be  the  dispropor- 
tion between  the  weight  to  be  moved  by  the  heart's  contractions 
and  the  resistances  opposed  to  its  onward  movement.  Inasmuch, 
however,  as  the  volume  of  the  blood  chiefly  depends  on  the  pro- 
portion of  albumen  in  that  fluid,  and  this,  in  its  turn,  on  the 
supply  of  nourishment,  it  is  clear,  as  Yirchow  points  out,  that 
the  patient's  previous  alimentation  must  exert  a  decided  influ- 
ence on  the  amount  of  labor  imposed  upon  the  heart,  as  well  as 
on  the  structural  condition  of  its  muscular  tissue.  Every  muscle 
whose  functional  activity  is  exalted  takes  up  plastic  material  in 
greater  abundance,  and  gradually  becomes  hypertrophied  ;  to  this 
rule  the  heart  is  no  exception  ;  accordingly,  a  hj'poplastic  con- 
dition of  the  vascular  apparatus,  when  it  coexists  with  a  liberal 
supply  of  nourishment  and  a  proportionate  augmentation  in  the 
volume  of  the  blood,  must  needs  be  followed  by  hypertrophy  of 
the  left  ventricle.  Such  hypertrophy  has  actually  been  observed 
in  chlorotic  patients,  its  existence  having  been  proved,  not 
merely  by  the  usual  signs  and  symptoms  during  life,  but  by 
post-mortem  examination  (cf.  p.  531).  On  the  other  hand,  should 
the  supply  of  nourishment  be  insufficient,  and  the  total  volume 
of  the  blood  correspondingly  small,  there  will  be  no  occasion 
for  the  heart  to  become  hypertrophied ;  it  may  then  be  found 
of  normal  size  or  even,  like  the  great  arteries,  imperfectly  de- 
veloped. Thus  we  are  able  to  explain,  in  a  fairly  simple  and  yet 
satisfactory  way,  the  great  diversity  among  individual  cases  of 
chlorosis  as  regards  the  anatomical  condition  of  the  heart  and 
many  of  the  clinical  symptoms.  Concerning  the  latter,  Virchow 
expressly  states  that  the  thinness  of  the  arterial  walls  associated 
with  their  diminished  calibre  (so  long  as  tliey  remain  exempt 
from  fatty  change)  tends  rather  to  increase  than  to  impair  tlieir 
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noniuil  elasticity  ;  tliis  increase  in  tlieir  elasticity  when  combined 
with  hypertrophy  of  the  left  ventricle,  manifesting  itself  by  an 
increase  of  tension  in  the  vascular  areas  at  the  periphery  whi(;h 
may  display  itself  in  the  form  of  a  "  lluxionary  diathesis"  with  a 
tendency  to  rupture  of  blood-vessels  and  extravasation  of  blood. 
This  would  throw  some  light  on  the  occasional  occurrence  of 
premature  or  excessive  menstruation  in  chlorotic  females ;  the 
frequent  association  of  chlorosis  with  early  menstruation  on  the 
one  hand,  and  menorrhagia  on  the  other,  being  thus  brought  into 
connection  with  the  state  of  the  heart  and  arteries.  On  the  other 
hand,  it  is  equally  clear  that  a  precisely  opposite  condition  of 
the  circulation  may  be  anticipated  when  the  volume  of  the  blood 
is  relatively  small,  the  heart  backward  in  its  development  and 
the  blood-pressure  accordingly  low ;  though  a  chlorotic  state  of 
the  blood  is  even  more  readily  developed  under  such  conditions 
in  growing  girls  than  when  the  supply  of  nourishment  is  liberal. 

The  functional  disorders  to  which  the  voluntary  muscles  are 
liable  in  chlorosis  are  similar,  upon  the  whole,  to  those  associated 
with  ordinary  anaemia  of  considerable  severity ;  hence,  they  do 
not  require  any  very  detailed  consideration  here.  Inasmuch  as 
the  chemical  processes  associated  with  muscular  contraction  are 
not  phenomena  of  oxidation,  but  phenomena  of  dissociation  of  a 
totally  different  order  (p.  381),  it  follows  that  chlorotic  patients, 
although  their  blood  may  be  ver}^  poor  in  oxygen,  will  be  able  to 
do  muscular  work — like  both  healthy  and  anaemic  persons — at 
suitable  internals  ;  they  will  often  be  capable  of  violent,  though 
momentary  efforts  {e.  they  may  stamp  their  feet  when 
enraged,  or  dance  furiously  at  a  ball  for  a  short  time,  etc.).  But 
as  the  functional  restoration  of  the  active  muscles  requires  a 
liberal  supply  of  oxygen,  chlorotic  persons  are  just  as  incapable 
as  those  who  suffer  from  anaemia,  of  continued  exertion  ;  hence, 
I  their  power  of  doing  mechanical  work  is  almost  more  limited  in 
^time  than  that  of  healthy  people.  Hence,  too,  the  feeling  of 
weariness  that  soon  comes  on — just  as  in  ordinary  anjemia — 
whose  probable  origin  I  have  discussed  elsewhere  (p.  385).  This 
feeling  is  a  most  effectual  safeguard  against  disagreeable  demands 
f>n  the  muscular  system  of  chlorotic  patients,  whose  behavior  is 
often  paradoxical  enough  to  the  bystanders.    A  chlorotic  girl 
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will  be  incapable  of  undergoing  any  exertion  for  which  she  is 
not  inclined,  owing  to  the  fatigue  it  speedily  occasions ;  on  the 
other  hand,  she  will  be  quite  able  to  undergo  the  same  or  even  a 
greater  amount  of  exertion,  provided  it  gives  her  pleasure.  For 
instance,  it  is  more  common  for  a  chlorotic  girl  to  decline  some 
light  domestic  duty  or  a  short  walk,  than  to  refuse  to  dance  at  a 
ball.  This  contrast  of  seeming  ability  with  seeming  inability 
ceases  to  be  puzzling  if  we  take  into  account  the  different  degree 
■  of  psychical  resistance  offered  by  the  patient  to  her  overpower- 
ing sense  of  weariness  in  the  two  cases.  These  examples  must 
suffice  for  the  elucidation  of  the  pathology  of  the  phenomena  in 
question.  ^ 

The  other  nervous  symptoms  attending  chlorosis,  numerous 
as  they  are,  belong  for  the  most  part — like  the  liability  to  fatigue 
after  muscular  exertion — to  the  wide  domain  of  "irritable  weak- 
ness." As  regards  their  pathogeny,  accordingly^,  they  resemble 
the  analogous  symptoms  present  in  anaemia.  But  their  excep- 
tional intensity  in  chlorosis  is  especially  calculated  to  throw 
light  on  their  origin,  by  suggesting  their  intimate  relation  to  the 
lack  of  haemoglobin.  Clinical  experience,  indeed,  has  shown 
that  "irritable  weakness"  of  the  nervous  system  is  especially 
common  in  those  forms  of  anaemia  in  which  oligocytosis  is  a 
leading  factor.  We  might,  therefore,  anticipate,  a  'priori^  that 
this  condition  of  the  nervous  apparatus  would  exist  in  chlorosis, 
where  the  haemoglobin  is  often  so  excessively  reduced  in  quan- 
tity. 

There  are  two  points,  however,  that  must  not  be  overlooked 
amid  these  attempts  at  explanation.  First,  that  chlorosis  ia 
almost  exlusively  a  disease  of  the  female  sex  ;  secondly^,  that  it 
is  essentially  a  disease  of  the  period  of  sexual  development  in 
that  sex.  Now,  we  know  that  the  nervous  system  in  women  is 
especially  liable  to  "irritable  weakness"  and  irregularity  of 
tone;  so  much  so,  that  "nervous  symiptoms"  are  more  common 
in  women  than  in  men,  whatever  be  the  malady  from  which  they 
happen  to  be  suffering.  Further,  we  know  that  the  feniale 
sexual  organs  often  form  the  starting-point  of  a  morbid  eretliism 
("hysterical,"  from  v^repa,  the  womb)  of  the  entire  function  of 
innervation.     Abnormal  nutritive  and  plastic  processes  more 
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often  give  rise  to  all  the  protean  manifestations  included  under 
the  name  of  "liysteria,"  when  they  are  localized  in  the  female 
;  generative  organs,  than  elsewhere.  It  is  not  in  any  degree  fortui- 
tous, therefore,  that  all  sorts  of  trifling  nervous  symptoms  should 
■  verv  frequently  make  their  appearance  in  perfectly  healthy  girls 
;  at  tlie  revolutionary  period  of  sexual  evolution  ;  symptoms  more 
or  less  decidedly  hysterical,  and  only  manifested  at  such  other 
I  periods  as  those  of  pregnancy,  and  of  morbid  disturbance  (in 
\  function  or  in  nutrition)  of  the  generative  apparatus.  Should 
t  the  predisposition  to  unstable  equilibrium  of  the  nervous  system 
:  due  to  age  and  sex  be  reinforced  by  a  chlorotic  condition  of  the 
I  blood,  we  have  every  facility  for  the  development  of  the  symp- 
t  toms  of  hysteria.    Hence  it  is,  that  these  symptoms  are  usually 
r  more  marked  in  chlorosis  than  in  any  ordinary  form  of  anaemia. 
I  I  believe  for  my  own  part  that  certain  bizarre  peculiarities,  more 
:  frequent  and  more  severe  in  chlorotic  than  in  anaemic  patients, 
•1  and  which  ought  not  to  be  hastily  dismissed  as  phenomena  of 
s  simple  "irritable  weakness,"  are  to  a  great  extent  nervous 
y  seizures  whose  starting-point  is  in  the  generative  apparatus,  and 
» which  are  only  promoted,  not  actually  caused,  by  the  chlorotic 
^  state  of  the  blood.   I  allude  to  the  moral  perversity,  the  curious 
i  likes  and  dislikes,  the  craving  (piccB)  for  all  sorts  of  queer  things, 
N  some  eatable  (coltee-beans),  some  uneatable  (lead-pencils,  earth, 
u straw,  etc.),  which  are  often  displayed  by  chlorotic  girls.  For 
exactly  the  same  symptoms  are  not  uncommonly  observed,  with- 
out any  trace  either  of  chlorosis  or  anaemia,  in  healthy  women 
during  pregnancy,  and  in  patients  suffering  from  leucorrhoea, 
flexions  and  versions  of  the  uterus,  etc.;  to  speak  more  generally, 
in  women  whose  sexual  organs  are  in  any  way  affected  and  who 
become,  inconsequence,  "hysterical." 

The  respiratory  troubles  of  chlorotic  patients  are  purely  func- 
tional, and  are,  upon  the  whole,  very  similar  to  those  complained 
of  in  anaemia.  The  accelerated  breathing  and  the  slight  cough 
(which  so  often  lead  us  to  suspect  lung- mischief)  are  both  of 
them  nervous,  and  probably  depend  on  abnormal  irritability  of 
the  respiratory  centre  and  of  the  sensory  nerves  of  the  larynx, 
trachea,  etc.  Tlie  paroxysmal  dyspnoea  brought  on  by  exertion 
IS  intimately  connected,  on  the  other  hand,  with  the  disturbance 
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of  the  pulmonary  circulation  whicli  ensues  immediately  upon 
acute  exhaustion  of  the  heart,  and  gives  rise  to  an  accumulation 
of  carbonic  acid  in  the  systemic  blood  (cf .  p.  403). 

Atony  of  the  digestive  organs  is  as  common  in  chlorosis  as  it 
is  in  anaemia.  For  its  causes,  see  p.  340.  I  have  already  sug- 
gested a  probable  explanation  of  the  perverted  appetites  and 
cravings  displayed  by  chlorotic  patients  in  common  with  preg- 
nant and  hysterical  women. 

The  pale  and  watery  state  of  the  urine  points,  as  I  have 
already  said,  to  a  diminished  metamorphosis  of  nitrogenous 
tissue  and  a  diminished  destruction  of  red  corpuscles.  If  we 
want  a  theory  to  account  for  the  pale  color  of  chlorotic  urine 
and  its  poverty  in  urea,  we  must  assume  that  in  chlorotic  sub- 
jects tissue-metamorphosis  is  not  accelerated,  but  retarded,  and 
that  the  red  corpuscles  are  not  disintegrated  at  a  quicker  mte 
than  usual.  (Cf.  the  subsequent  section  on  the  "Essential 
Nature  of  Chlorosis.") 

The  interesting  diversity  in  the  behavior  of  the  menstrual 
function,  which  has  recently  led  to  the  setting  up  of  two  distinct 
varieties  of  chlorosis— amenorrhoic  and  menorrhagic — may  be 
very  simply  accounted  for,  according  to  Yirchow,  by  the  differ- 
ences of  structure  presented  by  the  genital  organs  in  different 
cases.  He  points  out  that  delayed  and  scanty  menstruation,  or 
complete  absence  of  the  catamenia,  are  very  probably  connected 
with  retarded  development  or  hypoplasia  of  the  uterus  and 
ovaries  ;  premature  and  excessive  menstruation,  on  the  other 
hand,  with  early  maturity  or  hyperplasia  of  those  organs.  The 
degree  of  development  attained  by  the  internal  organs  of  genera- 
tion, and  their  functional  energy,  depend  in  their  turn,  to  some 
extent,  on  such  accidental  conditions  as  the  supply  of  food,  the 
quantity  and  quality  of  the  blood,  the  propelling  power  of  the 
heart  (p.  536),  etc.,  and  may  therefore  be  expected  to  vary  con- 
siderably in  different  cases  of  chlorosis.  But  they  do  not  exclu- 
sively depend  on  causes  e:rternal  to  the  genital  organs ;  for  the 
growth  and  functional  maturity  of  all  parts  of  the  bodj^— and, 
not  least,  of  the  female  sexual  organs— cannot  be  regarded  sim- 
ply as  "mathematical  functions"  of  the  varial^les  :  alimenta- 
tion, composition  of  the  blood,  and  power  of  the  heart.  They 
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undoubtedly  depend  on  certain  inherent  conditions  of  a  heredi- 
tary order,  likewise  (viz.,  the  nature  of  the  germinal  area  in  the 
embryo  out  of  which  the  generative  organs  are  developed,  and 
the  nature  and  intensity  of  the  evolutionary  impulse  communi- 
cated to  it  at  the  moment  of  conception),  /.  e.,  on  conditions 
traceable  to  both  parents.  For  example,  should  the  earliest 
rudiments  of  the  genital  organs  in  the  unimpregnated  ovum 
chance  to  be  imperfect,  or  should  the  evolutionary  impulse  com- 
municated by  conception  be  inadequate,  then  neither  the  utmost 
liberality  of  alimentation,  nor  an  abundant  supply  of  blood,  nor 
vigorous  action  of  the  heart,  will  avail  to  compensate  for  this 
aboriginal  deficiency.  The  sexual  organs  will  remain  relatively 
hypoplastic,  or  will  be  late  in  arriving  at  functional  maturity. 
Conversely,  a  strong  hereditary  tendency  to  sexual  completeness 
may  happen  to  coexist  with  a  deficiency  of  blood  and  imperfect 
development  of  other  parts  of  the  body ;  under  such  circum- 
stances we  may  find  menstruation  both  premature  and  abundant 
in  cases  where  we  should  not  otherwise  have  anticipated  any 
such  phenomena.  There  is  yet  another  cause  by  which  the 
period  of  development,  the  intensity,  and  the  nature  of  the  sex- 
ual f auctions  may  be  infiuenced — a  cause  which  experience 
shows  us  to  be  common  enough,  and  which  consists  essentially 
in  peculiarities  of  innervation.  Erotic  fancies,  and  direct  stim- 
ulation of  the  sensory  nerves  distributed  to  the  parts  of  gen- 
eration, may  give  rise  to  increased  vascularity  and  functional 
activity  of  those  parts.  There  can  be  no  doubt  that  many  of 
the  observed  differences  in  the  age  at  which  the  catamenia  make 
their  first  appearance,  and  in  their  abundance  under  similar 
conditions  of  habit  and  constitution,  ought  to  be  ascribed  to 
influences  propagated  rather  through  the  nerves  than  through 
the  blood,  though  they  may  secondarily  modify  the  amount  of 
blood  supplied  to  the  organs  of  generation. 


Nature  and  Pathogeny  of  Chlorosis. 

We  have  hitherto  confined  ourselves  to  an  analysis  of  the 
plionomena  presented  by  chlorosis,  without  employing  the  empi- 
rically ascertained  facts  as  a  basis  for  further  speculations  con- 
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cerning  the  essential  nature  and  pathogeny  of  the  disease.  Still, 
the  reader  wlio  looks  between  the  lines  will  have  perceived  in 
what  direction  I  am  disposed  to  seek  a  bond  of  union  between 
the  causes  and  the  symptoms  of  chlorosis.  I  will  now  attempt 
to  explain  my  views  on  the  subject  more  directly,  and  to  deduce 
the  pathogeny  of  the  disease  from  its  essential  characters. 

The  symptoms  of  fully  developed  chlorosis  may  almost  all 
be  traced,  as  I  have  already  shown,  to  an  abnormal  condition  of 
the  blood,  and — to  speak  more  precisely — to  a  deficiency  of 
ha3moglobin  without  any  corresponding  diminution  in  the  albu- 
minates of  the  plasma.  The  results  of  chemical  analysis  are  in 
harmony  with  this  view  ;  they  likewise  point  to  the  existence  of 
an  oligocytheemia  or  an  oligochromsemia,  i.  e.,  to  a  reduction  in 
the  number  of  red  corpuscles,  or,  at  any  rate,  to  a  defect  in  their 
chemical  constitution.  The  state  of  the  urine — especially  its 
poverty  in  coloring  matter  and  urea — makes  it  appear  in  the 
highest  degree  unlikely  that  the  cause  of  the  anomaly  in  ques- 
tion is  to  be  sought  in  an  increased  disintegration  of  the  red 
corpuscles  or  a  partial  removal  of  their  lijemoglobin  ;  it  indi- 
cates, with  an  approach  to  certainty,  that  the  true  fault  lies 
in  an  inadequate  renewal  of  the  red  corpuscles— sometimes, 
perhaps,  in  an  arrest  of  their  development,  owing  to  which  they 
do  not  become  thoroughly  impregnated  with  coloring  matter.;  in 
either  case,  to  put  the  matter  shortly,  in  an  imperfect  evolution 
of  the  blood.  Of  course,  I  am  only  speaking  of  those  cases  of 
chlorosis  (forming  a  vast  majority)  which  run  an  apyretic  course, 
the  rare  examples  of  so-called  "febrile  chlorosis"  (p.  535)  not 
yet  having  found  their  true  place  in  our  pathological  system-.  It 
is  quite  possible  that  in  the  latter,  from  the  moment  that  an 
abnormal  rise  of  temperature  sets  in,  increased  disintegration 
may  be  associated  with  hindered  development  of  red  corpuscles 
as  a  constant  result  of  every  variety  of  pyrexia  (p.  339).  Even 
in  these  cases,  however,  the  fever  does  not  generally  set  in  till 
the  chlorosis  is  fully  established ;  hence,  it  cannot  possess  any 
constant  or  essential,  but  only  an  accidental  significance  in  rela- 
tion to  the  development  of  the  chlorotic  change  in  the  blood.  I 
shall  have  more  to  say  about  this  subject  in  the  appendix  to  the 
present  chapter. 
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Although  the  usual  symptoms  of  chlorosis  invariably  indicate 
r  that  the  formation  of  red  corpuscles  is  hindered  or  defective, 

V  what  we  know  about  the  causes  of  the  malady  forbids  us  to 
r  regard  its  mode  of  origin  as  invariably  the  same,  or,  in  other 

V  words,  to  affirm  that  its  etiology  is  uniform  throughout.  In 
^1  many  cases  the  disease  has  its  roots  at  a  great  depth  in  the 
r  patient's  constitution,  and  therefore  shows  a  tendency  to  resist 
;i  all  treatment  and  to  recur  again  and  again.    In  other  cases  its 
r  roots  are  nearer  the  surface  ;  it  is  of  a  more  transient  kind,  and 
[I  admits  of  permanent  cure.    Although  a  sort  of  predisposition 
I  may  be  made  out  even  in  cases  of  the  latter  class,  still  this  pre- 
1  disposition  is  of  so  general  a  character  and  so  completely  within 
itlie  limits  of  health,  that  it  cannot  be  dignified  with  the  name  of 
■  an  actual  noxa.    Of  course,  I  am  alluding  to  the  predisposing 
;  influence  of  age  and  sex,  both  of  which  are  of  great — nay,  of  the 
•  very  greatest  importance  as  causes  of  chlorosis,  and  yet  are 
normal  attributes  of  the  affected  individual,  incapable  of  being 

[  classed  among  "independent  morbid  states."    At  most,  we  are 
!  only  able  to  affirm  that  nearly  all  chlorotic  patients  are  young 
I  (at  all  events,  when  the  malady  breaks  out  for  the  first  time)  and 
':of  the  female  sex  ;  we  cannot  affirm,  conversely,  that  nearly  all 
young  women  are  or  become  chlorotic.    Sex  and  age  are  only 
''physiological  antecedents,"  not  "pathogenic  conditions"  of 
chlorosis. 

M 

The  physiological  predisposition  due  to  age  and  sex  may  be 
to  some  extent,  though  not  perhaps  fully,  accounted  for  by 
ivflecting :  (1)  That  the  production  of  red  corpuscles  is  probably 
It'ss  active  in  the  female  than  in  the  male,  and  that  the  aggre- 
gate number  of  those  corpuscles,  or,  at  any  rate,  the  percentage 
amount  of  hsemoglobin  in  the  blood,  is  decidedly  smaller  in  per- 
sons of  the  former  sex  (p.  296) ;  (2)  that  at  the  period  of  life  when 
chlorosis  is  most  apt  to  become  developed,  the  female  is  exposed 
fo  conditions  which  may  readily  lead  to  a  disproportion  between 
fhe  demand  for  and  the  supply  of  red  corpuscles— or  function- 
^iHy  active  hfemoglobin  ;  for,  while  the  body  as  a  whole  is  still 
-^rowmg  rapidly,  the  generative  organs  increasing  in  size,  the 
vascular  system  extending  both  in  length  and  breadth,  men- 
■^truation  fn^quently  sets  in,  and  tends  actually  to  diminish  the 
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number  of  the  red  corpuscles.    We  might  accordingly  anticipat 
that  the  critical  epoch  of  commencing  menstruation  would  b 
favorable  to  the  development  of  chlorosis,  also  that  the  risl 
would  be  proportionate  to  the  early  appearance  and  abundanc 
of  the  catamenia,  to  the  rapidity  with  which  the  body  grows,  h 
the  rate  at  which  the  genital  organs  approach  maturity  (p.  513) 
But,  even  before  the  appearance  of  the  menses,  the  growth  o 
the  body  generally,  and  of  the  sexual  apparatus  in  particular 
may  make  large  demands  upon  the  blood  ;  and  the  provision  o 
red  corpuscles  or  of  hjemoglobin  may  run  short,  if  for  any  reasoi 
the  functional  energy  of  the  cytogenic  organs  is  impaired,  evei 
without  any  corresponding  deficiency  in  the  alimentation  of  th( 
organism  ;  for  the  production  of  red  corpuscles  and  of  hfemoglo 
bin,  though  undoubtedly  influenced  by  the  supply  of  nourish 
ment  (p.  314),  is  more  or  less  independent  of  it  and  governed  bj 
conditions  of  another  order  likewise.    Among  the  latter  must  b( 
included,  in  the  first  place,  all  those  external,  predisposing  anc 
exciting  causes  which  have  already  been  enumerated  in  th( 
section  on  Etiology  (as  we  are  able  to  judge,  d  jposteriori,  froir 
their  undoubted  influence  in  promoting  the  development  of  chlo 
rosis).     Foremost  among  them  are  want  of  exercise,  restless 
nights,  premature  over-exertion  of  the  mind,  and  depressing 
emotions.    Of  all  the  causes,  however,  by  which  the  energy  c 
sanguification  and  the  degree  of  individual  liability  to  chlorosis 
is  governed,  the  principal  one  is  the  intensit}^  of  the  original 
impulse  to  the  proliferation  of  red  corpuscles  implanted  in  th 
system  at  the  moment  of  conception,  and  which  continues  t 
regulate  the  plastic  power  of  the  cj^togenic  apparatus.  "\Vhe 
this  is  relatively  feeble,  a  predisposition  to  chlorosis  is  unavoid 
able  ;  this  may  remain  latent  for  a  long  time  when  other  circun 
stances  are  propitious,  but  is  certain  to  break  out  sooner  or  latt 
as  a  genuine  illness.    Sliould  the  congenital  hj^poplasia  of  tli 
blood  be  of  great  intensitj^,  an  early  attack  of  severe,  recurren 
and  perhaps  incurable  chlorosis  will  result  from  the  lack  of  cyt( 
genie  energy.    On  making  a  post-mortem  examination  in  the; 
cases  we  shall  often  find  that  the  arrest  of  development  was  n< 
limited  to  the  formed  elements  in  the  interior  of  the  vessels,  bi 
involved  the  vascular  walls  as  well. 
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This  is  the  point  at  which  the  results  of  embryology  and  those 
.  of  morbid  anatomy  (whose  importance  was  first  distinctly  recog- 
.  nized  by  Virchow)  combine  to  throw  light  on  the  pathogeny  of 
•  many,  perhaps  of  most  cases  of  semre  chlorosis.     The  vascu- 
lar walls  and  their  contents  are  both  derived  from  the  same  para- 
blastic  tissue  of  the  embryo  which  furnishes  the  large  group  of 
;  the  connective  tissues  (His),  and  which,  penetrating  from  every 
;  side  into  the  lacunse  and  interstices  left  between  the  archiblastic 
>  structures,  furnishes  them  at  once  with  a  supporting  framework 
.  and  a  source  of  nourishment.    The  corpuscular  elements  of  the 
)  blood  are  descendants  (morphologically  and  chemically  altered) 
^  of  the  parenchymatous  elements  of  the  cytogenic  organs ;  they 
H  are,  moreover,  very  closely  related  to  those  corpuscular  elements 
of  the  connective  tissue  from  which  the  inner  tunic  of  the  vessels 
< is  developed.    For  the  cytogenic  organs  themselves  are  nothing 
iimore,in  the  first  instance,  than  lacunar  protrusions  from  the  great 
vascular  tree — brood  cavities — the  outermost  layers  of  whose  cor- 
'  pascular  lining  are  continuous  with  the  inner  wall  of  the  vessels, 
while  the  inner  layers  of  cells,  undergoing  progressive  multipli- 
bcation,  furnish  the  rudiments  of  future  red  blood-corpuscles. 
Let  us  suppose  the  inborn  defect  of  developmental  energy  to 
extend  not  merely  to  the  blood,  but  to  the  corpuscular  lining  of 
the  vascular  tree  as  well.    A  hypoplasia  of  the  vascular  system 
will  then  be  inevitably  associated  with  the  hypoplasia  of  the 
blood,  and  we  shall  find  those  anatomical  imperfections  in  the 
arterial  apparatus  which  Virchow  showed  to  be  constant  in  cases 
of  severe  chlorosis.    Lastly,  should  the  failure  of  developmental 
■nergy  extend  to  yet  other  parts  of  the  parablastic  tissue  of  the 
'•mbryo,  the  entire  connective  substance  of  the  body  may  parti- 
'  ipate,  to  a  greater  or  less  extent,  in  the  defective  evolution  of  the 
blood  and  vascular  apparatus.    The  development  of  the  skeleton 
may  be  retarded  and  the  stature  of  the  body  dwarfed.  Should 
t^he  congenital  feebleness  be  restricted  to  those  portions  of  the 
parablastic  tissue  from  which  the  blood  and  vascular  apparatus 
lointly  originate,  we  shall  have  those  more  common  forms  of  se- 
vere chlorosis  in  which  the  patient's  well-grown  body  betrays  no 
"itward  sign  of  the  deep-lying  fault  in  her  constitution  and  of  the 
inperfect  configuration  of  important  internal  organs  (the  vessels). 


548         IMMERMANN. — GENERAL  DISORDERS  OF  NUTRITIOX. 

I  think  I  have  made  my  views  concerning  the  pathogeny  oj 
chlorosis  reasonably  clear,  and  have  pointed  out  the  line  alon^ 
which  further  knowledge  may  be  looked  for.  I  am  of  opinior 
that,  although  the  problem  has  not  yet  been  completely  solved,  i1 
has  been  brought  appreciably  nearer  to  a  definitive  solution  bj 
the  results  of  embryological  and  anatomical  investigation  referred 
to  above.  Without,  therefore,  committing  myself  to  a  belief  thai 
all  cases  of  chlorosis  may  be  traced  to  one  and  the  same  origin, 
and  fully  admitting  that  the  disease  may  often  be  a  temporar} 
consequence  of  a  temporary  disturbance  of  hseinatopoiesis,  ] 
nevertheless  hold  with  Virchow  that  a  majority  of  the  severe: 
forms  of  chlorosis — especially  those  showing  an  obstinate  dispo 
sition  to  recur — are  ultimately  due  to  a  predisposition,  eitliei 
inborn  or  acquired  at  a  very  early  stage  of  development,  and  art 
therefore  incapable  of  being  radically  cured. 

Complications  and  Sequelce. 

The  ordinary  course  of  chlorosis  is  not  unfrequently  inter 
rupted  by  disorders  of  various  kinds,  which  cannot  be  regardec 
as  symptomatic,  but  assume  the  position  of  independent  compli 
cations.  Such  disorders  are  either  wholly  accidental,  i.  e.,  no 
in  any  way  related  to  the  original  malady,  or  they  may  be  com 
plications  in  the  stricter  sense  of  the  word,  i.  e.,  the  chlorosi! 
may  be  connected  with  the  secondary  affection  as  its  predispos 
ing  or  exciting  cause. 

So  far  as  accidental  complications  are  concerned,  I  need  onl; 
say  that  chlorotic  subjects  are  quite  as  liable  as  health}^  person 
to  become  affected  by  disease  of  any  kind — mild  or  severe,  febril 
or  non-febrile  ;  in  short,  that  a  chlorotic  state  of  the  blod 
affords  no  sort  of  immunity  from  the  majority  of  other  morbi' 
processes.  Concerning  the  individual  character  of  such  accidei 
tal  diseases,  I  might  rej^eat  what  I  said  on  the  same  subjei 
under  anaemia  (p.  410).  Tlie  intercurrent  affection  frequentl 
exhibits  a  mischievous  or  even  malignant  character ;  febrile  di: 
orders,  more  especially  (pneumonia,  enteric  fever,  the  aciif 
exanthemata,  etc.),  jeopardize  the  patient's  life  at  a  relative! 
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;early  stage  in  tlieir  evolntion,  by  weakening  the  power  of  the 
iheart,  and  so  bringing  on  an  adynamic  condition  of  extreme 
o-ravity.  It  is  clear,  moreover,  tliat  the  great  deficiency  of  hsemo- 
.  globin  in  the  blood — a  cardinal  feature  of  chlorosis — introduces 
i  a  constitutional  element  of  the  utmost  importance  into  the  his- 
tory of  any  serious  intercurrent  disease. 

There  are  other  morbid  processes  which  obviously  stand  in  a 
r.inuch  closer  genetic  relation  to  the  chlorosis.    Hence,  they  are 
:.inore  common  in  chlorotic  than  in  healthy  subjects.    They  are, 
>as  I  observed  before,  true  complications  of  chlorosis.   It  is  inter-, 
■nesting  to  note  that  some  of  these  processes,  setting  in  during 
,the  course  of  a  chlorosis,  occasionally  outlast  it  for  a  variable 
length  of  time,  thus  passing  from  complications  into  sequelae. 
'There  are  other  forms  of  disease,  again,  which  are  sequelae  of 
chlorosis  in  a  somewhat  different  sense.   They  are  prone  to  occur 
during  the  after-life  of  such  persons  as  have   suffered  from 
chlorosis  in  earlier  years,  especially  when  the  latter  malady  has 
recurred.    In  such  cases  it  is  difficult  not  to  attribute  the  earlier 
attacks  of  chlorosis,  and  the  later  outbreak  of  the  other  disease 
»\(whatever  it  may  be),  to  one  and  the  same  original  cause,  and  to 
view  them  as  joint  emanations  of  the  same  pathological  ten- 
''dency ;  thus  many  of  the  graver  forms  of  chlorosis  may  assume 
I  premonitorj'-  character  in  relation  to  certain  ulterior  dangers  to 
'  which  the  affected  individual  is  exposed. 

Among  diseases  of  the  respiratory  organs,  phthisis  is  closely 
lolated  to  chlorosis.    When  there  is  a  predisposition  to  the 
former,  its  insidious  approaches  are  often  begun  under  cover  of 
1  chlorosis  at  the  time  of  puberty.    As  an  exciting  cause  of 
phthisis,  chlorosis  would  appear  to  stand  on  the  same  footing  as 
anaemia.    But  it  is,  unfortunately,  too  common  for  the  latent 
pulmonary  mischief  to  be  overlooked,  physicians  and  friends 
ilike  contenting  themselves  with  the  diagnosis  of  the  chlorotic 
'fate,  and  paying  no  attention  to  the  gradual  approach  of  con- 
iimption.    Whenever  there  is  the  slightest  ground  for  suspect- 
'^^o  the  existence  of  a  phthisical  tendency,  either  hereditary  or 
if^quired,  we  ought  to  be  most  careful ;  the  patient's  outward 
"-^pect,  her  temperature,  the  physical  condition  of  her  respiratory 
^I'gans,  cannot  be  too  often  reviewed.    We  shall  thus  enjoy  the 
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consciousness  of  having  done  our  utmost  to  avoid  error,  whatever 
be  the  ultimate  issue  of  the  case. 

Of  immediate  interest  for  the  Just  appreciation  of  the  time 
nature  and  pathogeny  of  many  cases  of  chlorosis,  is  the  special 
liability  of  the  patient  (insisted  on  by  Yirchow)  to  inflammatory 
changes  in  the  endocardium.  Such  changes  are  almost  always 
situated  in  the  left  ventricle,  more  particularly  (as  is  the  rule  in 
endocarditis)  in  the  mitral  valve.  Next  in  order  of  frequency 
come  the  valves  of  the  aorta.  Sometimes  both  orifices  on  the  left 
side  of  the  heart  are  aHected  simultaneously  {endocarditis 
Tual'Gularis  mitral  is  et  aortica).  In  a  few  exceptional  instances 
the  endocardial  lining  of  the  right  heart,  especially  the  tricuspid 
valve,  is  affected  likewise.  The  liabilit}^  of  chlorotic  patients  to 
inflammatory  changes  in  the  endocardium  is  intimately  con- 
nected with  the  imperfect  development  of  the  vascular  appara- 
tus ;  hence,  we  lind  it  most  marked  in  those  cases  where  narrow- 
ing of  the  aorta  and  of  its  greater  branches  is  present,  and  the 
hypoplasia  is,  accordingly,  not  restricted  to  the  blood  (cf.  p. 
547).  Yirchow  asserts  that,  of  those  cases  of  early  endocarditis 
which  terminate  fatally,  a  relatively  large  proportion  are  asso- 
ciated with  congenital  imperfection  of  the  aorta ;  further,  that 
pregnancy,  and,  still  more,  delivery,  are  fraught  with  danger  to 
such  patients,  who  are  singularly  liable  at  those  periods  to  suffer 
from  ulcerative  endocarditis  running  an  exceedingly  malignant 
course.  The  comparative  frequency  with  which  both  mild,  and 
especially  severe  forms  of  valvular  inflammation  in  the  left  heart 
are  found  to  coexist  with  chlorotic  hypoplasia  of  the  vascular 
system,  leaves  us  to  infer  that  the  valvular  endocardium  must 
be  unusually  vulnerable  in  such  cases.  This  vulnerabilit}'  is 
attributed  by  Virchow,  probably  with  justice,  to  the  abnormal 
strain  put  upon  the  mitral  valve  more  especiall3^,by  the  systolic 
contraction  of  a  hypertrophied  ventricle  contending  with  an 
unduly  narrow  aorta.  The  sequence  of  events  is  clearly  tliis : 
owing  to  the  continued  mechanical  violence  to  which  the  valv> 
is  exposed,  its  tissue  is  thrown  into  a  state  of  abnormal  nutn 
tive  irritability;  this  renders  it  peculiarly  susceptible  to  tli' 
influence  of  any  superadded  noxa  (rheumatism,  septicemia, 
etc.) ;  and  it  is  obvious  that  a  very  little  will  often  be  enough  t( 
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€  exaggerate  the  existing  tendency  into  i^ositive  disease.  This 

i  ideals  carried  out  in  fuller  detail  by  Virchow  in  his  original 

I  memoirs,  which  the  reader  may  consult  for  himself.  He  will 
;ialso  find  it  worth  his  while  to  refer  to  those  chapters  in  the 
[present  Cyclopaedia  which  are  devoted  to  the  pathogeny  and 
e  etiology  of  endocarditis. 

Among  the  disorders  of  the  digestive  system  to  which  chloro- 
t  tic  subjects  are  specially  liable,  perforating  ulcer  of  the  stomach 
,i  deserves  a  foremost  place.  I  have  already  observed  (p.  411)  that 
:  this  compUcation  is  not  uncommon  in  anaemia,  and  may  readily 
t  be  confounded  with  simple  nervous  cardialgia ;  the  error  of  diag- 
:i  nosis  preparing  an  unpleasant  surprise  for  the  physician.  It  is 
r  enough  that  I  should  refer  the  reader  to  my  previous  remarks  on 
'  the  subject,  reminding  him  that  the  relative  frequency  of  gastric 
n  ulcer  may  be  brought  into  connection,  in  chlorosis  no  less  than 

II  in  anjemia,  with  existing  imperfections  in  the  vascular  apparatus. 
I  In  the  first  place  those  degenerative  changes  which  are  even  more 
I  coniraon  in  chlorosis  than  in  ansemia,  may  occur  in  the  arteries 
i>  of  the  stomach  and  lead,  first,  to  spontaneous  thrombosis,  next 

ii  to  circumscribed  necrotic  disintegration  of  the  mucous  mem- 
)  brane  and  the  formation  of  an  ulcer.  Secondly,  the  degenerative 
•  changes  in  question  render  the  vascular  walls  unduly  fragile ; 
i  their  fragility  allows  extravasation  to  take  place,  followed  by 

circumscribed  sloughing  of  the  mucous  membrane ;  this  is 
another  way  in  which  an  ulcer  may  be  formed.  Lastly,  it  is 
plain  that  the  risk  of  extravasation  will  be  heightened  by  hyper- 
trophy of  the  left  ventricle  ;  the  latter,  as  we  have  already  seen, 
inducing  a  "fiuxionary  diathesis." 

The  occurrence  of  cerebral  hemorrhage  in  chlorotic  patients 
may  be  similarly  accounted  for ;  also  those  other  hemorrhagic 
■symptoms  which  occasionally  confer  a  "scorbutic"  character 
on  severe  chlorosis,  bringing  it  into  a  nearer  connection  (clini- 
cally) with  progressive  pernicious  anaemia.  Such  complications 
of  chlorosis  are,  fortunatel}'-,  not  very  common  ;  still,  they  do 
occur  with  sufficient  frequency  to  show  that  in  the  womb  of  this 
♦^very-day  affection,  which  is  thought  so  little  of,  there  slumber 
^  legion  of  dangers,  any  one  of  which  may,  at  any  moment,  bring 
the  patient's  life  to  a  premature  and  unexpected  end. 
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Hysteria  is  the  most  common  of  tlie  nervous  complications  of 
chlorosis.  I  have  alread}^  pointed  out  that  a  certain  instability 
of  nervous  equilibrium  is  an  all  but  constant  feature  of  the  dis- 
ease, and  may  be  accounted  for,  in  some  measure,  by  the  usual 
sex  and  age  of  chlorotic  patients.  In  many  cases,  therefore, 
what  we  have  to  do  with  is  not  a  fresh  neurotic  complication  so 
much  as  an  integral  symptom  of  the  chlorosis.  Should  the 
abnormal  condition  of  the  nervous  system  be  ver^^  marked,  espe- 
cially if  it  outlast  the  chlorotic  state  of  the  blood,  it  acquires  the 
dignity  of  a  true  complication  or  sequela.  The  boundary  line  by 
which  hysteria,  as  a  symptom,  is  separated  from  hysteria,  as  a 
complication,  is  inevitably  arbitrary.;  indeed,  we  can  only  feel 
justified  in  regarding  the  protean  perversity  of  the  nervous  func- 
tions as  an  independent  complication,  when  we  have  actually 
observed  it  to  continue  for -some  time  after  the  other  symptoms 
of  chlorosis  have  disappeared — when,  in  short,  it  has  become  a 
true  sequela.  But  hysteria  assumes  this  independent  dignity 
less  often  than  is  usually  supposed ;  indeed,  it  may  be  affirmed 
boldly,  that  of  all  the  varieties  of  hysteria,  that  associated  with 
chlorosis  is  most  amenable  to  treatment  by  remedies  which 
remove  its  cause  by  modifying  the  state  of  the  blood. 

Choreic  paroxysms  are  not  uncommon  in  chlorotic  patients, 
more  especially  if  they  happen  to  have  already  suffered  from  St. 
Vitus'  dance  about  the  period  of  the  second  dentition.  Epileptic 
fits  are  far  more  rare,  though  an  existing  tendency  to  epilepsy 
may  be  greatly  aggravated  by  the  development  of  a  chlorotic 
dyscrasia  ;  indeed,  the  latter  may  cause  it  to  break  out  for  the 
first  time.  If  we  limit  the  term  "epilepsy"  to  those  cases  in 
which  complete  paroxysms,  characterized  by  loss  of  conscious- 
ness and  combined  tonic  and  clonic  convulsions,  occur  periodi- 
cally, we  shall  certainly  have  to  pause  before  we  affirm  that  a 
person  who  has  never  previously  suffered  from  them  will  run 
any  special  risk  of  becoming  epileptic,  owing  to  the  appearance 
of  chlorosis.  But  if  we  include  under  the  head  of  "  epilepsy  "  (as. 
after  Griesinger's  unrivalled  account  of  "  epileptoid  conditions,"  ^ 
we  are  perfectly  justified  in  doing)  all  those  slighter  manifesta- 
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tions  of  this  terrible  disease  wliicli  consist  of  "  ascending  vertigo, 
sudden  terror,  momentary  loss  of  consciousness,  paroxysmal  and 
involuntary  movements  of  deglutition,  etc.,"  we  shall  lind,  in 
the  first  place,  that  they  are  terribly  common,  and  secondly, 
that  they  may  not  unfrequently  pass,  after  having  escaped  notice 
for  years,  quite  suddenly  into  the  typical  form  of  epilepsy.  It 
is  in  such  cases  that  the  development  of  chlorosis  at  puberty 
seems  really  capable  of  acting  as  an  exciting  cause,  and  convert- 
ing "epileptoid  conditions"  of  a  mild  type,  which  have  been 
considered  beneath  notice  or  entirely  overlooked  during  child- 
hood, into  complete  epileptic  attacks.  Sometimes,  again,  a 
person  who  has  inherited  an  epileptic  taint,  and  shown  no 
overt  symptoms  of  it  during  childhood,  will  gradually  develop 
epilepsy  as  she  grows  up,  under  the  concurrent  influence  of 
chlorosis. 

The  peculiar  neurosis  of  the  cervical  sympathetic,  known  as 
Basedow's  [Graves']  disease  is  unmistakably  connected  with  chlo- 
rosis. Not  only  is  it  more  common  in  persons  of  the  female  sex 
(Rosenberg,  Taylor,  Friedreich,  and  others),  but  it  is  especially 
prone  to  occur  in  young  women  (A.  v.  Graefe),  and  particularly 
in  such  as  are  chlorotic  (Friedreich).  The  connection  between 
the  disease  and  the  abnormal  state  of  the  blood  is  further  proved 
ex  juvantlbus ;  for  we  often  remove  the  thyroid  enlargement, 
the  exophthalmus,  and  the  cardiac  palpitation,  solely  by  tonic 
treatment  directed  against  the  chlorosis.  Independently  of  that 
enlargement  of  the  thyroid  body  which  forms  part  of  Graves' 
disease,  I  have  occasionally  observed  a  simple,  moderate  over- 
growth of  the  thyroid  in  chlorotic  subjects  which  appears  to  me 
to  depend  in  some  way  on  the  blood-change.  I  have  recently 
collated  a  series  of  observations  on  young  girls  in  whom  the 
symptoms  of  chlorosis  at  puberty  were  associated  with  a  certain 
degree  of  goitre,  no  sign  of  vasomotor  paralysis  in  the  domain  of 
the  cervical  sympathetic  (exophthalmus,  etc.)  being  discoverable. 
Hie  thyroid  enlargement,  indeed,  was  more  like  ordinary  pa- 
renchymatous goitre  of  moderate  intensity ;  its  only  pecu- 
liarity consisted  in  its  being  amenable  to  the  same  treatment 
as  that  employed  against  the  chlorosis  (compounds  of  iron), 
without  the  iodine  preparations  usually  administered  in  true 
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goitre.  Tliougli  I  am  unable  to  explain  tlie  connection  between 
clilorosis  and  goitre,  I  have  no  doubt  whatever  as  to  its  exist- 
ence. 

All  the  other  neuroses  met  with  in  chlorotic  patients  {e.  g., 
the  nervous  cardialgia,  headache,  toothache,  backache,  etc. ),  and 
the  local  disorders  from  which  they  suffer  {e.  leucorrhoea), 
are  equally  common  in  ordinary  anaemia,  and  are,  moreover,  so 
indissolubly  bound  up  with  the  chlorosis  itself,  that  they  hardly 
deserve  the  name  of  complications.  This  is  particularly  true  of 
the  leucorrhoea,  which  often  resists  local  treatment  with  success- 
ful obstinacy,  and  yields  only  when  appropriate  constitutional 
remedies  are  employed  to  combat  the  chlorosis. 

In  reference  to  this  subject,  the  reader  may  turn  back  once 
more  to  what  I  have  stated  on  p.  353  and  p.  409.  By  putting  all 
my  observations  together,  he  will  find  evidence  enough  to  satisfy 
him  that  the  differences  between  ansemia  and  chlorosis — poor- 
ness of  blood  and  green-sickness — as  regards  their  complications 
and  sequelae,  are  of  a  decidedly  subordinate  kind. 

Diagnosis. 

In  setting  down  any  particular  case  as  one  of  chlorosis,  we 
have  first  to  determine  the  presence  of  the  more  important  ^905/- 
tim  signs  of  the  disease  ;  secondly,  to  exclude  such  maladies  as 
are  clinically  allied  to  it,  viz.,  the  various  forms  of  ordinary 
symptomatic  or  idiopathic  anaemia,  and  the  leukhsemic  process. 

The  chief  positive  signs  of  chlorosis  are:  the  patient's  age 
and  sex  (young  girls  being,  in  an  overwhelming  majority,  the 
victims) ;  the  extreme  paleness  of  the  skin  and  mucous  mem- 
branes, associated  with  relative  integrity  of  nutrition  and  absence 
of  emaciation  ;  finally,  the  predominance  of  functional  over  nutri- 
tive disturbances  throughout  the  body.  The  more  completely 
the  symptoms  can  be  accounted  for  by  extreme  lack  of  haemo- 
globin in  the  blood  (whether  as  oligocythaemia  or  as  oligochro- 
mjEmia),  without  any  history  of  antecedent  hemorrhage— the  less 
marked  the  associated  phenomena  of  hypalbuminosis  (marasmus 
or  dropsy)— the  more  assured  the  absence  of  severe  organic  dis- 
ease (especially  of  the  lungs,  stomach  and  bowels,  kidneys, 
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spleen  and  lymphatic  glands)— the  greater  the  likelihood  of  the 
case  being  one  of  simple  chlorosis,  supposing  the  patient  to  be 
of  the  right  age  and  sex.  Even  then,  however,  we  must  beware 
of  coming  too  hastily  to  a  conclusion  ;  the  patient's  history,  the 
state  of  all  her  organs  and  functions,  and  her  temperature,  must 
all  be  carefully  investigated  before  we  can  feel  confident  that 
our  diagnosis  is  correct.  Should  there  be  no  history  of  antece- 
dent bleeding,  thus  excluding  acute  anaemia  from  among  the 
possible  causes  of  the  existing  bloodlessness  ;  should  the  evening 
temperature  be  normal ;  should  there  be  no  sign  of  early  phthisis 
in  the  apices  of  the  lungs,  none  of  gastric  ulcer  or  of  gastro- 
intestinal catarrh  ;  should  the  disturbance  of  digestion  be  simply 
due  to  atony  of  the  digestive  organs — then  we  may  decide  in 
favor  of  chlorosis,  and  treat  the  case  accordingly.  Our  decision 
will  be  confirmed  by  finding  the  urine  invariably  free  from  albu- 
men, the  spleen  of  normal  size,  the  lymphatic  glands  not  swol- 
len, and  no  excess  of  leucocytes  in  the  blood.  In  this  way,  per 
mam  exclusionis^  keeping  all  the  possible  causes  both  of  ordi- 
nary anaemia  and  of  leukhsemia  in  view,  we  may  satisfy  our- 
selves of  the  existence  of  true  chlorosis  even  if  the  patient  hap- 
pen to  be  under  or  over  the  usual  age.  When  we  suspect  its 
presence  in  a  patient  somewhat  advanced  in  life,  it  will  be  neces- 
sary to  ascertain  whether  she  suffered  from  undoubted  chlorosis 
at  puberty  and  at  various  subsequent  periods,  or  whether  the 
existing  attack  is  the  first  of  its  kind.  Should  the  latter  be  the 
case,  the  extreme  rarity  of  a  first  attack  of  chlorosis  after  the 
age  of  twenty  would  lead  us  to  suspect  the  correctness  of  our 
original  diagnosis,  and  to  search  with  redoubled  vigilance  for 
other  causes  of  anaemia  (especially  disease  of  the  stomach  and 
kidneys).  On  the  other  hand,  if  we  get  a  history  of  repeated 
outbreaks  of  chlorosis  since  puberty,  it  will  be  d  priori  probable 
that  we  have  to  do  with  a  relapse  occurring  in  a  constitution 
aboriginally  predisposed  to  the  disease.  In  such  cases  the  vas- 
•cular  apparatus  is  usually  imperfect,  so  that  we  may  even  infer 
the  existence  of  such  imperfection  during  life.  A  deeply-rooted 
and  probably  inborn  predisposition  to  chlorosis,  associated  with 
liypoplasia  of  the  vascular  sj^stem,  may  also  be  inferred  when 
we  discover  symptoms  of  chlorosis  coming  on  before  puberty — 
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during  cMldhood  ;  symptoms  incompatible  with  ordinary  anae- 
mia, and  indicating  a  deficiency  of  haemoglobin  only.    A  similar 
conclusion  will  also  be  legitimate  when  we  find  an  aggregate  of 
peculiar  symptoms,  which  we  are  obliged  to  term  chlorosis, 
occurring  spontaneously  in  a  person  of  the  male  sex.    I  need 
hardly  say  that  our  scruples  will  be  diminished  if  the  man  be 
young — about  the  age  of  puberty ;  for  the  sexual  evolution  tak- 
ing place  at  this  period  is  favorable  not  only  to  the  blood-change 
in  question,  but  also  to  the  development  of  nervous  instability 
of  a  hysterical  {sit  mnia  mrho)  type.    We  shall  be  all  the  more 
inclined  to  view  a  peculiar  form  of  ' '  anaemia ' '  in  the  male  as  the 
analogue  of  chlorosis  in  the  female,  when  we  find  not  merely  the 
blood-change,  but  the  abnormal  condition  of  the  nervous  system, 
and  the  bodily  state  generally,  in  some  degree  analogous  to  those 
displayed  by  a  chlorotic  girl. 

It  is  of  importance,  as  regards  the  patient's  prospects  of  fu- 
ture health,  that  we  should  know,  with  more  or  less  of  certaint}^ 
if  imperfect  development  of  the  vascular  apj)aratus  is  associated 
with  the  chlorosis.  Hence,  we  want  some  other  more  direct 
signs  of  this  condition  than  those  derived  from  the  premature 
occurrence  of  the  chlorosis  itself,  from  its  obstinacy  and  recur- 
rent character,  etc.  The  following  may  perhaps  deserve  to  be 
regarded  in  this  light :  (1.)  Imperfect  development  of  the  body 
as  a  whole,  due  to  hypoplasia  of  the  skeleton,  such  as  is  not 
nnfrequently  met  with.  (2.)  Delayed  arrival  of  the  generative 
organs  at  functional  maturity.  This  is  still  more  common. 
Under  this  head  may  also  be  mentioned  the  arrest  of  those  pecu- 
liar local  changes  in  the  mammae,  pubes,  axillae,  etc.,  that  are  so 
intimately  connected  with  the  sexual  maturity  of  the  feminine 
organization.  (3.)  Premature  and  excessive  menstruation,  when 
associated  with  signs  of  hypertrophy  of  the  left  side  of  the  heart, 
without  the  presence  of  any  valvular  mischief,  kidney-disease,  or 
other  cause  to  account  for  the  hypertrophy.  (4.)  Accompanying 
the  foregoing  symptoms  there  may  be  a  systolic  murmur,  audible 
about  the  origin  of  the  aorta  and  along  the  ascending  portion  of 
the  arch.  Such  murmurs,  of  course,  will  only  be  generated  if 
the  vessel  is  unequally  contracted,  and  the  blood  has  to  force  a 
passage  tlirough  a  disproportionately  narrow  channel  soniewhero- 
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ill  the  first  part  of  the  aorta.  Inasmuch,  however,  as  the  calibre 
of  the  vessel  is  usually  narrowed  in  a  more  uniform  manner,  we 
need  not  expect  to  hear  a  murmur  very  often. 

How  chlorosis  may  be  distinguished  from  progressive  perni- 
cious anaemia  will  be  discussed  in  the  appendix  to  the  present 
chapter. 

Duration,  Issues,  Progoiosis. 

The  duration  of  chlorosis  is  singularly  variable.  This  is 
partly  due  to  the  effects  of  treatment,  partly  to  the  varying  char- 
acter of  the  disease  itself  in  particular  cases. 

There  are  very  few  affections  whose  duration  is  so  greatly 
influenced  by  remedies  as  that  of  chlorosis.  Its  graver  forms, 
when  left  to  themselves  or  treated  hesitatingly  or  improperly, 
show  not  the  slightest  disposition  to  get  well  spontaneously,  but 
may  persist  with  undiminished  intensity  for  years  together.  Its 
milder  varieties,  for  which  we  do  not  find  it  necessary  to  assume 
any  deep-rooted  constitutional  cause,  and  which  admit  of  being 
readily  and  permanently  cured  by  suitable  remedies,  usually  run 
a  very  slow  course  when  let  alone.  When  homoeopathy  was  at 
the  height  of  its  popularity,  many  such  "chronic  cures"  of 
chlorosis  came  under  observation.  The  health  and  strength  of 
the  unlucky  patient  were  profoundly  damaged  for  many  weeks 
or  months.  Even  at  the  present  day,  when  we  come  across  any 
of  the  mystical  adherents  of  that  singular  doctrine,  Ave  may 
fairly  offer  every  new  case  of  chlorosis  as  a  test  of  the  efficiency 
of  their  therapeutic  method.  It  may  be  affirmed,  generally,  that 
every  form  of  chlorosis — even  that  which  begins  in  a  subacute 
fashion  and  runs  a  mild  course  (p.  517) — tends  to  become  chronic, 
and  that,  without  appropriate  treatment,  it  is  almost  certain  to 
prove  tedious. 

Of  course  I  do  not  mean  to  question — on  the  contrary,  I  wish 
to  lay  stress  upon — the  fact  that  the  malady  lasts  longer  when  it 
18  severe  than  when  it  is  mild,  whatever  the  treatment  adopted. 
Even  the  removal  of  the  functional  disturbances  caused  by  the 
abnormal  state  of  the  blood,  and  the  imi^rovement  of  the  patient's 
complexion  by  the  use  of  chalj^beate  medicines,  is  a  far  more 


558       IMMERMAKN. — GENERAL  DISORDERS  OF  NUTRITIOIf. 

tedious  business  when  the  malady  is  severe,  when  the  tendency 
to  it  is  ingrained  and  inborn.  Still,  even  in  such  cases  as  this, 
vigorous  and  persevering  treatment  will  be  crowned  with  a  meas- 
ure of  success  denied  to  the  physician  who  loses  heart ;  that  is, 
it  will  succeed  in  curing  the  patient  for  a  time,  understanding  by 
the  term  "cure "  a  removal  of  the  abnormal  paleness,  and  a  res- 
toration of  normal  capacity  for  exertion.  But  a  radical  and  per- 
manent cure  can  only  be  looked  forward  to  when  the  hypoplasia 
of  the  blood  is  of  a  more  intercurrent  kind — when  it  is  chiefl}^ 
due  to  outward  causes.  We  must  expect  the  disease  to  recur 
once  or  more  than  once,  whenever'  we  are  able  to  infer  (from  the 
symptoms  described  above)  the  existence  of  congenital  imperfec- 
tion in  certain  tissues  (the  vessels  and  the  formed  elements  con- 
tained in  them). 

What  I  have  just  stated  shows  that  chlorosis  often  issues  in 
complete  and  permanent  recovery ;  often,  too,  in  recovery,  com- 
plete or  partial,  with  the  probability  of  a  relapse ;  also  that 
neither  of  these  favorable  issues  can  be  expected  without  employ- 
ing energetic  and  suitable  therapeutic  measures.  Should  the 
latter  be  omitted,  chronic  ill-health  will  usually  be  the  patient's 
lot,  and  may  drag  on  to  a  relatively  advanced  period  of  life.  In 
the  graver  forms  of  chlorosis  the  patient's  health  can  only  be 
maintained  by  art,  i.  e.,  by  the  almost  uninterrupted  administra- 
tion of  specific  (ferruginous)  remedies.  I  know  women  who  have 
been  obliged  to  take  iron  for  years,  in  order  to  continue  free 
from  chlorotic  attacks.  This  uninterrupted  use  of  iron  does  not 
in  any  way  impair  their  general  health ;  on  the  contrary,  they 
feel  well  and  lively  so  long  as  they  are  taking  it ;  their  com-, 
plexion  is  fresh  and  blooming,  and  they  are  quite  equal  to  all 
the  claims  of  domestic  and  social  duty.  Whenever  they  try  to 
leave  off  their  medicine,  they  immediately  begin  to  suffer  from 
symptoms  of  chlorosis,  and  find  themselves  compelled  to  resort 
once  more  to  their  tiresome  pills."  No  one  will  question  that 
this  artificial  health,  such  as  it  is,  is  better  than  no  health  at  all, 
or  that  the  issues  of  chlorosis  are  more  favorable,  upon  the  whole, 
than  those  of  many  other  constitutional  maladies. 

Death,  in  chlorotic  patients,  is  nearly  always  a  result  of 
complications  or  sequehe  {quas  vide)^  seldom  of  the  chlorosis 
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itself.  Tlie  true  place  in  our  pathology  of  those  cases  of  "malig- 
nant chlorosis"  which  are  scattered  through  our  literature — 
cases  in  which  febrile  symptoms  and  hemorrhages  occurred,  and 
which  ended  fatally— has  been  rather  doubtful  since  we  have 
learned  to  recognize  progressive  pernicious  anaemia ;  for  they 
probably  belong — or,  at  any  rate,  some  of  them — to  the  latter 
category. 

Among  the  accidental  complications  of  chlorosis,  intercurrent 
febrile  disorders  (pneumonia,  typhus,  etc.)  commonly  lead  to 
death  with  symptoms  of  exhaustion.  Of  those  complications, 
on  the  other  hand,  which  are  genetically  connected  with  the 
clilorotic  process,  perforating  ulcer  of  the  stomach  with  diffuse 
peritonitis,  and  cerebral  hemorrhage,  are  the  most  likely  to 
prove  fatal.  The  most  maligna,nt  among  the  sequehe  of  chlo- 
rosis are  phthisis  (not  at  all  uncommon),  and  endocarditis — 
especially  w^hen  it  conies  on  after  delivery.  Upon  the  whole, 
therefore,  a  favorable  issue  can  only  be  guaranteed  in  chlorosis 
when  the  disease  is  uncomplicated,  and  can  only  be  considered 
probable  so  long  as  there  is  no  immediate  risk  of  complications 
setting  in. 

Such,  then,  are  the  grounds  upon  which  our  prognosis  must 
be  based.  It  would  be  premature  and  incorrect  to  give  an 
absolutely  favorable  prognosis  in  all  cases  indiscriminately,  sim- 
ply because  the  results  of  treatment  are  usually  so  brilliant. 
We  are  only  entitled  to  give  a  hopeful  opinion  quoad  oalctu- 
dinem  futuram,  when  we  are  able,  for  the  reasons  mentioned 
above,  to  exclude  any  rooted  predisposition  to  the  disease  (when 
the  chlorosis  is  of  a  mild  kind).  When  the  symptoms,  on  the 
other  hand,  point  to  the  existence  of  vascular  abnormality — 
especially  if  the  disease  has  already  recurred  more  than  once 
(severe  chlorosis) — then  we  must  confine  our  favorable  prognosis 
to  the  patient's  prospect  of  life  {quoad  vUam).  The  prognosis 
18  positively  unfavorable,  or,  at  all  events,  doubtful,  when 
oomplications  exist;  especially  if  the  patient  is  unexpectedly 
attacked  by  some  acute  febrile  disease.  Indeed,  the  mere  possi- 
bility of  grave  complications  or  sequelae  (phthisis,  endocarditis, 
gastric  ulcer,  etc.)  ought  always  to  be  present  to  the  mind  of  the 
physician,  even  when  he  is  dealing  with  a  case  hitherto  uncom- 
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plicated.  But  if  we  set  aside  those  possibilities,  we  may  venture, 
in  view  of  the  probable  elfects  of  vigorous  treatment,  to  give  a 
hopeful  prognosis  in  uncomplicated  cases,  so  long  as  there  are 
neither  febrile  exacerbations  nor  signs  of  a  hemorrhagic  diathesis 
to  approximate  the  chlorosis  to  progressive  pernicious  anaemia. 

Treatment. 

From  what  I  have  already  said  about  the  causes  of  chlorosis, 
it  is  plain  that  any  prophylaxis,  or  any  fulfilment  of  the  indica- 
tio  causalis,  can  only  be  attempted  within  very  narrow  limits. 
Since  the  malady  is  often — especially  when  severe — the  expres- 
sion of  a  congenital  hypoplasia  of  a  j)articular  class  of  tissues, 
aggravated  by  age  and  sex  into  positive  disease,  it  is  obvious 
that  such  ingrained  patliologico-physiological  conditions  can 
neither  be  prevented  nor  eradicated.  Hence  the  prophylaxis 
and  the  causal  treatment  of  chlorosis  must  be  limited  to  the 
modification  and  removal  of  those  factors  which  are  often  acces- 
sory to  the  development  of  the  disease,  or  favorable  to  its  evolu- 
tion, and  which  mainly  consist,  as  we  have  already  seen,  in  a 
wrong  way  of  living — in  unsuitable  occupation  both  of  mind  and 
body.  I  have  already  alluded,  under  the  prophylaxis  of  anae- 
mia, to  the  points  which  are  of  most  importance  in  this  connec- 
tion ;  it  will  only  be  necessary  for  me,  therefore,  to  make  a  few 
explanatory  additions  to  my  previous  statements. 

So  far  as  there  is  any  prophylaxis  of  chlorosis,  it  must  consist 
— especially  if  we  have  reason  to  fear  the  existence  of  hereditary 
or  inborn  predisposition — in  endeavoring  to  strengthen  the  con- 
stitution of  a  girl  during  her  childhood,  and  particularly  at 
the  critical  age  of  puberty,  by  appropriate  training.  Those 
measures  should  be  preferj-ed  which  we  know  from  experience 
to  be  calculated  to  increase  the  energy  of  molecular  cliange  and 
the  activity  of  the  organic  functions— especiallj^  that  of  sanguifi- 
cation. Young  girls  who  are  likely  to  suffer  from  chlorosis,  or 
wlio  have  already  suffered  from  it,  must  be  liberally  supplied 
with  food  rich  in  cytogenic  material ;  when  possible,  therefore, 
with  meat.  Farinaceous  and  saccharine  food,  dishes  containing 
much  gelatin  and  fatty  matter,  and  culinary  dainties,  are  less 
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suitable  ;  nay,  they  are  even  to  some  extent  contra-indicated, 
inasmuch  as  they  tend  to  retard  tissue-metamorphosis.  Hence, 
tlie  common  practice  of  ordering  a  milk-cure  in  spring  and  a 
grape-cure  in  autumn  is  less  useful  in  chlorosis  tlian  a  strict 
injunction  that  the  child,  girl,  or  woman  should  eat  a  slice  of 
juicy  meat,  either  roasted  or  boiled,  every  day,  whetlier  she 
wishes  it  or  not.    Further,  j^oung  women  whose  constitution  is 
of  the  relaxed  type,  and  whose  blood  is  renewed  too  slowly, 
should  be  compelled  to  take  open-air  exercise  daily,  even  in  the 
winter  months  ;  when  they  are  confined  to  the  house,  they  must 
devote  themselves  more  to  domestic  work  than  to  any  sedentary 
occupation  such  as  sewing,  reading,  music,  etc.    When  opportu- 
nities for  exercise  are  lacking  (as  in  great  cities  and  among  the 
so-called  "upper"  classes),  they  may  take  lessons  in  gymnastics 
»  or  in  swimming.    But  these  hygienic  efforts  must  not  be  exces- 
•  sive  ;  we  must  bear  in  mind  that  the  formation  of  red  corpuscles 
i  is  promoted  b}^  moderate  exercise,  not  by  over-fatigue  of  the 
1  muscular  system,  and  that  bodily  movement  is  only  beneficial 
'  wlien  it  becomes  a  daily  habit  at  regular  intervals.    Moreover,  it 
i  is  of  the  last  importance  that  sleep  should  not  be  interfered 
>  with.    Nothing  does  more  to  check  the  healthy  development  of 
a  youthful  constitution  than  sitting  up  at  night  ;  the  sleep  thus 
'  lost  is  but  imperfectly  made  up  by  broken  rest  during  the  ensu- 
-  ing  day.    Important  as  bodily  activity  unquestionably  is  for 
young  ladies  with  a  predisposition  to  chlorosis,  that  activity 
must  not  consist  in  going  out  every  night  to  balls  and  parties, 
and  returning  home  long  after  midnight  to  seek  inadequate 
repose  by  way  of  preparation  for  renewed  exertion  of  a  similar 
order  on  the  morrow.    Social  excesses  of  this  kind  are  most  pre- 
judicial to  the  health  of  girls  and  young  women,  and  promote, 
as  experience  shows,  the  development  of  chlorotic  symptoms  ; 
on  the  other  hand,  it  would  be  both  cruel  and  needless  to  forbid 
all  balls  and  parties  to  young  people  merely  because  they  hap- 
pen to  be  predisposed  to  chlorosis.    So  long  as  rigorous  measures 
of  this  sort  are  not  enjoined  by  special  features  of  the  case  {e.  g. , 
a  tendency  to  lung-mischief,  cardiac  symptoms,  etc.),  we  need  not 
place  an  occasional  appearance  in  society  or  at  a  ball  upon  our 
index  ;  such  innocent  pleasures  may  be  allowed  in  moderation. 
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Again,  as  I  pointed  out  in  speaking  of  anaemia,  very  hot 
weather  nndonbtedly  exerts  a  relaxing  influence  npon  tlie  con- 
stitution, interferes  with  sanguification,  and  may,  therefore,  in- 
crease a  predisposition  to  chlorosis.  When  such  predisposition 
exists,  and  circumstances  permit,  prophylactic  measures  should 
be  adopted.  What  these  measures  are,  I  have  already  stated  (p. 
429).  I  may  add  here  that,  besides  spending  the  summer  months 
in  Alpine  neighborhoods,  chlorotic  ladies  whose  home  is  in  a  city 
or  in  a  low-lying  inland  region  may  derive  great  benefit  from 
removal  to  our  northern  seaboard.  In  mountain  villages,  they 
are  braced  by  the  climate,  and  their  nutritive  processes  are 
stimulated  by  walking  exercise,  climbing,  etc.  At  the  sea-side, 
bathing  and  exposure  to  the  impact  of  the  waves  exerts  a  still 
more  powerful  influence  on  niitrition,  an  influence  hostile  to 
the  development  of  chlorosis  in  a  relaxed  organization.  -  But, 
whether  the  patient  be  sent  to  the  hills  or  to  the  sea,  it  is  of 
real  importance  that  she  should  be  withdrawn  for  some  weeks 
from  her  usual  surroundings,  and  allowed  to  live  a  more  natural 
and  freer  life.  For  there  can  be  no  doubt  that  the  claims  of 
so-called  ' '  culture "  press  very  heavily  at  the  present  day  on 
young  girls.  They  are  more  often  sacrificed  than  they  used  to 
be,  to  a  systematic  training  of  the  intellect  and  the  emotions, 
whose  primary  and  unsatisfactory  results  are  self-asserting  om- 
niscience and  gushing  sentimentality.  I  have  already  said  tliat 
a  training  of  this  sort  is  very  prone  to  make  an  existing  pre- 
disposition to  chlorosis  culminate  in  an  outbreak  of  the  disease ;  ) 
hence,  a  temporary  removal  from  home  and  home  influences  is 
likely,  apart  from  anything  else,  to  produce  a  good  effect  on 
the  health  of  a  young  girl.  For,  without  saying  a  word  in  favor 
of  those  singular  "resorts  for  the  air-cure,"  the  dreary  mono 
tony  of  whose  scenery  is  only  matched  b}'-  the  rude  accommo- 
dation, food,  and  society,  provided  for  visitors,  I  can  aflirm  con- 
fidently that  a  summer  spent  in  some  pleasant  locality  anions 
the  hills,  at  the  sea-side,  or  elsewhere  —  quite  apart  from  nuA 
of  the  collateral  advantages  that  may  be  derived  from  air,  exer 
cise,  bathing,  etc.— often  affords  a  young  lady  her  only  chanc- 
of  escaping  for  a  time  from  the  shackles  of  her  conventional 
home-life  and  the  burden  of  superfluous  ideas,  emotions,  ffisthe 
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tic  and  scientific  aspirations,  etc.,  she  is  made  to  carry.  Care 
must  be  taken  that  the  good  effects  of  the  change  are  not  too 
speedily  effaced  by  a  return  to  the  usual  routine  of  winter  life, 
with  its  close  rooms,  lessons,  concerts,  and  social  amusements, 
and  that  the  girl' s  life  at  home  should  be  regulated  in  accord- 
ance with  nature  and  common-sense. 

In  former  years,  when  a  causal  connection  was  believed  to 
exist  between  chlorosis  and  the  birth  of  sexual  appetite  and 
erotic  fancy  (cf.  the  terms  morbus  mrgineus,  pallor  amantium, 
etc.),  it  used  often  to  be  a  question  whether  early  marriage  with 
its  natural  consequences  might  not  prevent  the  disease.  In  my 
opinion,  only  a  cynic  would  ask  such  a  question  at  the  present 
day ;  for,  even  allowing  that  the  causal  connection  were  really 
proved  to  exist  in  a  majority  of  cases,  there  would  remain  strong 
objections  on  the  score  of  morality  against  recommending  mar- 
riage on  such  grounds  as  this.  As  a  fact,  however,  there  is  no 
shadow  of  justification  for  the  belief  that  the  erotic  instincts 
of  such  girls  as  become  chlorotic  are  at  all  stronger  than  those 
of  their  healthy  companions  (cf.  p.  523).  Moreover,  experience 
shows  us  that  a  deep-seated  tendency  to  chlorosis  cannot  be 
eradicated  by  the  usual  consequences  of  matrimony ;  for  the 
disease  recurs  again  and  again  in  a  vast  number  of  married 
women,  both  young  and  middle-aged  (p.  611).  Lastl}^,  many 
women  who  suffer  from  temporary  chlorosis  in  girlhood,  grow 
into  old  maids  without  any  return  of  the  disease.  It  is  plain, 
therefore,  that  marriage  is  no  more  a  preventive  of  chlorosis 
than  failure  to  gratif}^  sexual  appetite  is  a  common  cause  of  the 
disease.  Medically,  therefore,  we  have  no  reason  to  recommend 
early  marriage  for  such  a  purpose  ;  and  we  may  hope  that  both 
the  public  and  the  profession  will  gradually  arrive  at  more  decent 
opinions  concerning  the  origin  of  chlorosis. 

Still,  we  now  and  then  meet  with  cases  in  which  marriage  is 
advisable — not  indeed  as  a  preventive  measure — but  with  a  view 
to  the  fulfilment  of  the  indicatio  causalis.  In  speaking  of  the 
exciting  causes  of  chlorosis,  I  pointed  out  (p.  616)  that  emotional 
"  ^^ifluences,  especially  of  a  depressing  kind,  might  be  among 
them.  Thus,  e.  g.^  when  a  predisposition  already  exists,  unre- 
quited affection,  or  a  love-affair  nipped  in  the  bud  by  parental 
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interference— in  a  word,  disappointed  love— may  produce  cliloro- 
sis  in  a  young  girl.  So  too  home-sickness,  disagreeable  sur- 
roundings, and  other  depressing  influences  may  act  in  a  similar 
way.  Should  the  physician  succeed  in  discovering  and  remov- 
ing the  cause  of  depression— e.  g.,  in  the  first-named  instance,  by 
overcoming  the  parents'  dislike  to  their  daughter's  marriage— he 
will  thereby  fulfil  the  indicatio  causalis  in  the  particular  case, 
and  possibly  help  to  cure  the  chlorosis.  In  other  cases  of  an 
analogous  kind,  the  relief  of  nostalgia  by  sending  the  patient 
home,  or  effecting  some  favorable  change  in  her  circumstances, 
may  with  equal  right  be  included  among  "  remedial  measures." 

But  I  need  not  linger  over  the  fulfilment  of  the  indicatio  cau- 
salis ;  it  consists,  after  all,  only  in  the  removal  of  accessory 
causes,  while  the  true  cause  of  the  disease  cannot — in  really 
severe  cases— be  in  any  way  eradicated.    So  far  as  these  acces- 
sory causes  of  an  outward  kind  exert  a  predisposing  influence 
and  are  connected  with  a  wrong  mode  of  life,  the  measures  to 
be  adopted  against  them  are  the  same  as  those  I  have  described 
under  the  head  of  Prophylaxis.    Of  the  exciting  causes  (among 
which  the  depressing  emotions  just  alluded  to  may  be  classed) 
the  most  frequent  one,  viz.,  commencing  menstruation  (p.  513). 
cannot  be  prevented  in  the  interests  of  an  existing  chlorosis.  ^Ve 
are  not  acquainted  with  any  means  of  arresting  that  periodic 
function,  once  established,  which  would  not  be  followed  by  grave 
consequences.    Further,  it  is  a  question  how  far  we  ought  to 
interfere  with  the  amenorrhoea  that  so  commonly  sets  in  during 
chlorosis  by  administering  emmenagogues ;  also,  if  we  ought  to 
meddle  with  the  menstrual  function  when  its  appearance  is  un- 
duly delayed  (till  the  sixteenth  or  eighteenth  year,  or  even  later) 
by  the  chlorosis.    For  the  vast  majority  of  cases  these  questions 
may  be  unhesitatingly  answered  in  the  negative,  for  the  amenor- 
rhoea and  the  delayed  appearance  of  the  catamenia  are  both  of 
them,  as  a  rule,  consequences  of  the  chlorosis,  which  may  best 
be  made  to  yield  by  appropriate  specific  treatment  of  the  pri- 
mary disease  ;  they  cannot  be  viewed  as  its  causes,  requiring  to 
be  removed  as  a  preliminary  measure.   In  a  very  few  cases,  when 
an  obstinately  recurrent  chlorosis  is  associated  with  extreme 
delay  in  the  appearance  of  the  catamenia  (later  than  the  seven- 
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teentli  year),  we  may  possibly  lind  it  desirable  to  give  mild 
emmenagogiies  in  conjunction  with  a  systematic  course  of  robo- 
rant  treatment,  for  the  activity  of  the  cytogenic  organs  must 
obviously  be  affected  by  the  state  of  the  generative  function  no 
less  than  by  various  other  causes.    Observations  on  castrated 
males  and  spayed  females  (both  of  the  human  species  and  among 
the  lower  animals)  show  that  a  certain  degree  of  oligocythaimia 
-a  relaxed  type  of  constitution,  with  a  tendency  to  put  on  fat 
—results  from  artificial  suppression  of  the  sexual  functions. 
Now,  if  the  chlorosis  be  associated  with  unusual  torpor  of  the 
;  reproductive  system,  manifesting  itself  by  the  absence  of  any 
•  sign  of  menstruation  in  girls  of  seventeen  or  eighteen,  there  can 
i  be  no  reason  against  our  assuming  provisionally  that  gentle  sti- 
1  mnlation  of  the  generative  apparatus  by  the  milder  emmena- 
.  gogues  may  exert  a  favorable  influence  on  the  hypoplasia  of  the 
^  blood  and  the  chlorotic  state  as  a  whole.    In  such  cases — and  in 
>  such  cases  only — I  can  recommend  the  addition  of  aloetics  to 
t  ferruginous  compounds  from  personal  experience  of  their  useful- 
:  ness. 

I  usually  prescribe  reduced,  iron  with  aloes  in  a  pilular  form  for  such  cases.  In 
■  the  vast  majority  of  cases  of  chlorosis,  however,  I  rather  avoid  giving  aloes  on 
%  account  of  its  emmenagogue  properties,  e,  g.,  when  I  want  to  relieve  the  habitual 
constipation  of  chlorotic  patients  by  means  of  compound  laxatives. 

Great  as  may  be  the  value  of  the  prophylactic  measures  de- 
s  scribed  above,  much  as  we  may  desire  to  fulfil  the  indicatio 
causalis  when  the  disease  is  already  present,  there  can  be  no 
|i  doubt  that  our  chief  duty  in  any  case  of  chlorosis,  whether  re- 
cent or  of  long  standing,  whether  mild  or  severe,  whether  a  first 
It*  attack  or  a  relapse,  consists  in  a  prompt  and  energetic  fulfilment 
of  the  indicatio  morhi.    For  all  the  measures  hitherto  described 
for  the  prevention  or  the  radical  cure  of  the  disease  often  turn 
out  inadequate ;  the  chlorosis  comes  on  in  spite  of  them,  and 
once  developed  it  usually  persists  under  a  plan  of  treatment 
exclusively  dietetic.    On  the  other  hand,  remedies  calculated  to 
alter  the  composition  of  the  blood  almost  always  enable  us  to 
achieve  a  brilliant,  though  often  only  temporary  success,  even  in 
severe  cases  and  under  the  most  unpromising  conditions.  The 
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bold  and  free  use  of  iron  is  of  more  importance  than  a  meat  diet, 
exercise,  sleep,  a  country  life,  sea-batliing,  mountain  air,  regula- 
tion of  the  emotional  life.  I  do  not  hesitate  to  say  that  a  couple 
of  boxes  of  steel  pills  or  any  other  active  prejjaration  of  iron  will 
do  a  chlorotic  girl  more  good  than  the  most  complicated  plan  of 
treatment  in  which  iron  occupies  onl}'-  a  subordinate  place  or  is 
postponed  to  a  long  course  of  "preparatory  treatment." 

There  is  scarcely  any  point  in  therapeutics  so  fully  established 
as  the  remarkable  efficacy  of  iron  in  removing  all  the  symptoms 
of  chlorosis.  In  other  forms  of  disease,  attended  by  anaemia,  tliis 
metal  msij  be  a  valuable  resource,  but  in  none  is  its  beneficial 
effect  so  immediate  and  dramatic  as  in  true  chlorosis.  Moreover, 
as  I  have  already  pointed  out,  a  course  of  "preparatory  treat- 
ment" is  really  necessary  in  many  of  the  symptomatic  forms  of 
ana3mia  before  we  can  proceed  to  order  iron ;  the  remedy  may 
for  a  time  be  contra-indicated  by  the  presence  of  severe  dyspep- 
sia or  of  fever,  which  have  to  be  got  rid  of  in  the  first  instance. 
Moreover,  when  the  oligocy  thsemia  is  associated  with  smy  marked 
degree  of  primary  and  secondary  hypalbuminosis,  a  great  variety 
of  "roborant  measures"  must  be  employed  (e.  g.,  suitable  diet) 
in  conjunction  with  iron  if  the  anaemic  symptoms  are  to  be  sub- 
dued. On  the  other  hand,  the  more  sure  we  are  that  a  given 
case  is  one  of  true  chlorosis,  the  more  confident  we  are  that  it  is 
not  one  of  symptomatic  anaemia  due  to  some  latent  vice  of  con- 
stitution, or  of  chlorosis  combined  with  ordinary  anaemia,  tbt 
more  certain  will  be  the  effect  produced  by  the  immediate  and 
exclusive  administration  of  iron.  Niemeyer,  in  his  masterly 
chapter  on  the  treatment  of  chlorosis,^  says  very  justl}^  that 
when  the  disease  is  uncomplicated,  elaborate  directions  about 
diet,  exercise,  etc.,  are  superfluous  ;  we  need  not  force  the  patient 
to  take  quantities  of  meat  or  milk  against  her  will,  or  make  her 
weary  herself  with  tedious  walks ;  we  need  only  give  her  iron 
in  large  doses  in  order  to  bring  back  the  color  to  her  cheeks  and 
to  restore  her  strength.  For  my  own  part,  I  follow  Niemeyer 
in  allowing  my  chlorotic  patients  perfect  freedom  in  their  choice 


'  Niemeyer'a  Practical  Medicine,  translated  by  Humphreys  and  Hackley,  Vol.  II.  P- 
725. 
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of  food  and  the  amount  of  exercise  they  take,  when  once  I  have 
satislied  myself  that  they  are  really  suffering  from  simple  chlo- 
rosis, and  not  from  symptomatic  or  idiopathic  anaemia ;  and  in 
the  vasf  majority  of  cases  I  find  no  reason  to  regret  my  absolute 
reliance  upon  iron.  After  the  chlorosis  itself  has  been  cured, 
and  not  before,  I  give  directions  about  food,  exercise,  and  so 
forth,  in  order,  if  possible,  to  prevent  a  relapse.  For  I  know- 
that  the  patient,  when  once  she  has  got  back  her  appetite  and 
strength,  will  give  herself  to  the  carrying  out  of  my  instructions 
far  more  willingly  than  if  I  had  bothered  her,  while  still  weak 
and  ill,  to  do  things  usually  most  repugnant  to  persons  in  her 
bodily  condition. 

How  is  the  exceptional  efficacy  of  iron  in  chlorosis  to  be 
accounted  for?  There  is  experimental  evidence  in  favor  of  the 
belief  that  iron  increases  the  formation  of  red  corpuscles,  or,  in 
other  words,  of  the  iron-containing  haemoglobin  ;  and  we  already 
know  that  an  oligocythsemia  or  oligochromgemia  is  the  essential 
element  in  chlorosis.  From  what  I  said  about  the  use  of  iron  in 
anjemia  (p.  466),  the  reader  may  recollect  that  the  metal  was 
specially  indicated  in  proportion  as  the  oligocythsemia  predom- 
inated over  the  hypalbuminosis  and  other  associated  alterations 
in  the  blood.  Hence,  we  might  expect  iron  to  be  very  serviceable 
in  chlorosis,  since  the  blood-change  in  this  malady  affects  the 
colored  elements  alone  and  with  great  severity.  Conversely,  the 
admirable  effect  of  ferruginous  remedies  in  pure,  uncomplicated 
chlorosis  affords  the  best  argument  in  favor  of  the  above  theory 
concerning  their  mode  of  action,  and  also  in  support  of  the  view 
hitherto  adopted  concerning  the  nature  of  the  alteration  in  the 
blood.  For,  when  the  action  of  a  remedy  is  at  once  so  striking 
Jind  so  constant,  it  may  be  adduced  as  empirical  evidence  in 
tavor  of  a  theory  concerning  the  mode  of  action  of  the  remedy 
m  question,  as  well  as  of  a  theory  concerning  the  nature  of  the 
morbid  process. 

Another  point  in  reference  to  the  effect  of  iron  in  chlorosis  is 
less  easily  understood,  viz.,  that  large  doses  of  the  remedy  cure 
fhe  disease  far  more  certainly  and  quickly  than  small  ones. 
Whether  large  or  small  doses  be  given,  the  quantity  of  iron 
actually  absorbed  is  insignificant ;  this  is  clear  from  the  black 
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color  ol:  the  faeces  after  a  considerable  dose,  due  as  it  is  to  the 
Urination  of  insoluble  iron  sulphide  in  the  bowel.  Nevertheless, 
as  Binz  justly  remarks,  the  administration  of  small  doses,  recom- 
mended by  some  writers  on  theoretical  grounds,  has  never  become 
popular  ;  and  my  own  very  numerous  observations  have  con- 
vinced me  of  the  immense  superiority  of  large  doses  in  the 
treatment  of  true,  uncomplicated  chlorosis.  I  have  notes  of 
many  cases  in  which  chlorotic  patients  were  treated  "  rationally  " 
for  many  weeks  with  small  and  "cautiously  increased"  doses 
of  iron  without  appreciable  benefit,  recovering  very  quickly  after 
I  had  prescribed  the  remedy  in  sufficient  quantities.  I  am  so 
sure  of  the  good  effect  of  iron  in  large  doses  that  I  prefer  treating 
my  chlorotic  patients  at  home,  to  sending  them  to  St.  Moritz, 
Pyrmont,  Driburg,  etc.  For  the  action  of  these  mineral  waters 
in  chlorosis,  owing  to  the  relatively  small  proportion  of  iron  they 
contain,  is  far  slower  and  more  uncertain  than  that  of  pharmaceu- 
tical compounds  whose  strength  may  be  regulated  by  the  pre- 
scriber.  When  the  patient's  lips  and  cheeks  have  regained  their 
color,  when  she  is  once  more  able  to  enjoy  life  and  movement.  I 
recommend  a  visit  to  a  watering-place  ;  and  I  quite  believe  that 
the  effervescing  chalybeate  waters  just  referred  to,  in  combination 
with  the  other  invigorating  conditions  of  life  in  a  health-resort, 
may  prevent  a  relapse  in  cases  where  a  predisposition  already 
exists,  and  may  render  that  predisposition  latent  for  a  consider- 
able length  of  time. 

I  have  already  said  all  I  have  to  say  about  the  choice  of 
ferruginous  compound  (p.  470).  I  enumerated  the  more  impor- 
tant preparations  of  iron  and  briefly  analj'Zed  their  respecti 
merits  and  defects.  I  need  only  add  that  I  agree  with  Niemey 
in  thinking  the  dose  of  more  importance  than  the  compoun 
selected.  It  may  be  well,  however,  to  choose  those  preparation 
which  are  least  likel}^  to  impair  digestion  even  in  large  dos<  - 
Accordingly,  reduced  iron,  pyrophosphate  of  iron,  and  solutions 
of  the  salts  of  iron  with  organic  acids,  are  speciall}^  worthy  of 
recommendation.  At  the  Basle  Hospital,  we  always  treat  chlo- 
rosis with  Blaud's  pills,  modified  in  conformity  with  Memeyer  s 
suggestions  (120  pills  instead  of  the  48  boli  recommended  b/ 
Blaud).    And  we  are  so  thoroughly  satisfied  with  the  effect  of 
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these  ''pilulae  anticMoroticae^''  of  which  from  3  to  ,0  are  taken 
thrice  daily,  tliat  we  have  no  inducement  to  vary  our  treatment 
.  of  the  disease.  Whether  the  singularly  prompt  and  certain  action 
t  of  these  pills  is  to  be  attributed  to  their  containing  potassium  as 
well  as  iron  (both  of  them  entering  into  the  composition  of  the 
1  i*ed  blood- corpuscles),  is  a  question  that  may  fairly  be  asked, 
1  but  cannot  be  positively  answered. 

Although  we  assign  the  foremost  place  among  our  remedies 
I  for  chlorosis  to  iron,  and  although  we  treat  the  disease,  from  the 
1  very  first,  with  iron  alone,  still  it  must  not  be  forgotten  that 
I  this  metal  only,  removes  the  symptoms,  leaving  the  inherent 
I  tendency  (the  congenital  hypoplasia  of  the  blood  and  vascular 
^  system)  untouched.  When  this  tendency  is  deeply  rooted  in  the 
>  system  a  relapse  is  very  likely  to  occur  sooner  or  later  after  the 
1  iron  has  been  discontinued.  Such  relapses  must  be  treated  in 
'  exactly  the  same  way  as  the  original  attack,  and  yield  quite  as 
I  readily  to  treatment,  though  only  for  a  time. 

What  I  have  already  stated  shows  that  there  is  no  need  to 
look  for  any  substitute  for  iron.  Attempts  to  vindicate  for  other 
:  remedies,  e.  g.,  manganese,  a  place  in  the  treatment  of  chlorosis 
(Hannon),  have  all  of  them  been  discredited.  Attempts  to  estab- 
lish the  existence  of  a  "manganese  chlorosis"  in  contradistinc- 
tion to  an  "  iron  chlorosis  "  have  completely  failed.  I  need  not 
here  stir  up  such  antiquated  rubbish  ;  the  reader  may  institute 
inquiries  of  his  own  into  the  history  of  therapeutics  without  my 
help. 

But  I  must  not  omit  to  mention  that  cases  of  chlorosis  do 
•>ccur  in  which  iron  is  temporarily  contra-indicated  ;  others,  too, 
in  wliich  the  iron  must  be  combined  with  other  remedies.  It  is 
not  any  diversity  in  the  nature  of  the  chlorotic  process  itself  that 
renders  it  necessary  for  us  to  deviate  from  our  usual  mode  of 
treatment,  but  the  presence  of  complications,  symptoms,  or 
-equel^e  requiring  independent  consideration.  Iron  is  contra- 
indicated  when  the  symptoms  of  true  chlorosis  coexist  with  those 
of  gastric  catarrh  (furred  tongue,  disagreeable  taste  in  the  mouth, 
•omplete  anorexia,  oppression  at  the  epigastrium,  and  nausea). 
'  he  immediate  administration  of  iron  in  a  case  of  this  sort  would 
<iggravate  the  gastric  symptoms  ;  hence,  it  is  better  to  begin  with  - 
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some  preparation  of  rhubarb,  and  to  keep  the  patient  on  hm 
diet  until  the  tongue  is  clean.  Simple  feebleness  of  the  digestive 
organs  (to  be  distinguished  from  true  dyspepsia  by  tlie  signs 
enumerated  on  p.  467)  does  not  in  any  way  contra-indicate  the 
use  of  iron ;  on  the  contrary,  the  bold  administration  of  iron  is 
the  best  mode  of  strengthening  the  functional  energy  of  tlie 
peptic  glands,  etc.  Accordingly,  before  we  decide  against  iron, 
we  must  take  all  the  symptoms  into  careful  consideration,  and 
only  defer  the  use  of  the  remedy  if  we  feel  sure  that  the  mucous 
lining  of  the  stomach  is  structurally  diseased.  The  presence  of 
an  ulcer  in  the  stomach  renders  it  still  less  capable  of  bearing 
ferruginous  compounds  than  does  a  state  of  catarrh.  Iron  will 
sensibly  aggravate  the  troubles  due  to  the  ulcer,  viz.,  the  car- 
dialgia  and  vomiting.  But,  as  I  have  already  pointed  out,  gas- 
tric ulcer  is  by  no  means  uncommon  as  a  result  of  chlorosis 
(p.  551).  On  the  other  hand,  simple  nervous  cardialgia,  without 
ulceration,  is  relatively  common  as  a  symptom  of  chlorosis,  and 
it  is  most  readily  cured,  together  with  the  primary  disease,  bj 
giving  iron.  Hence,  if  cardialgia  and  vomiting  make  their  ap- 
pearance during  an  attack  of  chlorosis,  or  if  a  patient  of  chlo- 
rotic  aspect  comes  under  medical  observation  with  the  sjanptoms 
enumerated  above,  we  must  take  care  to  exclude  the  presence 
of  an  ulcer  before  we  prescribe  iron  in  the  usual  routine  way, 
and  make  a  careful  examination  with  this  possibility  in  view. 
Should  there  be  great  tenderness,  on  pressure,  over  a  circum- 
scribed portion  of  the  epigastrium — should  the  stomach  be  intol- 
erant of  any  kind  of  food,  the  presence  of  an  ulcer  may  be 
viewed  as  probable.  We  must  then  proceed  to  emplo}^  spe- 
cial treatment  (Carlsbad  water,  nitrate  of  silver  in  considerable 
doses,  etc.,  with  an  appropriate  diet)  before  prescribing  iron. 
On  the  other  hand,  should  there  be  no  marked  epigastric  ten- 
derness, should  the  cardialgia  be  more  prone  to  occur  when  the 
stomach  is  empty,  we  may  regard  the  phenomena  as  simply 
nervous.  Iron  may  then  be  prescribed  at  once,  though  tenta- 
tively and  in  small  doses,  by  way  of  precaution.  Lastly,  it  is 
clear  that  febrile  complications,  if  the  fever  be  at  all  severe,  will 
temporarily  contra-indicate  the  use  of  iron  (p.  468). 

Sometimes,  again,  the  indicatio  symptomatica,  or  the  pres-  ^ 
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ence  of  some  detinite  complication  or  sequela,  may  oblige  us  to 
combine  iron  with  other  remedies.     For  instance,  wlien  the 
patient  exhibits  nervous  symptoms  of  a  marked  kind,  and  the 
I  malady  takes  on  a  hysterical  character,  bromide  of  potassium 
or  other  nervine  remedies  may  be  given  together  with  the  iron. 
V  When  choreiform  paroxysms  occur  (as  they  not  unfrequently 
;  do),  arsenic  (four  to  six  drops  of  Fowler' s  solution  three  times  a 
;  day)  may  be  combined  with  the  iron  ;  I  recommend  this  combi- 
nation with  great  confidence,  for  the  muscular  unrest  of  such 
patients  generally  yields  to  arsenic  with  almost  magical  rapidity. 
■  I  cannot,  of  course,  find  room  to  allude  to  all  the  possible  or 
even  to  all  the  more  common  varieties  and  complications  of 
chlorosis  one  by  one.    The  reader  may  refer,  especially  for  the 
;  treatment  of  complications,  to  the  corresponding  chapters  of  this 
Cyclopaedia.    I  ought,  perhaps,  to  say  that  in  chlorosis,  as  in 
ordinary  anaemia,  the  patient's  diminished  power  of  resistance 
'  ought  never  to  be  lost  sight  of.    Heroic  measures,  especially  of 
:  a  lowering  kind,  are  dangerous,  owing  to  the  oligocythfemia. 
\  As  a  general  rule,  the  physician  ought  to  turn  his  attention  to 
ithe  chlorosis  itself,  apart  from  its  complications ;  and  iron  should 
be  prescribed  as  soon  as  possible  in  order  to  rescue  the  patient 
^  at  once  from  the  dangerous  predicament  in  which  she  finds  her- 
'Self. 

Finally,  under  no  circumstances  ought  ordinary  therapeutic 
precautions  to  be  neglected.    The  state  of  the  bowels  should  be 
carefully  watched.    Chlorotic  subjects  usually  exhibit  a  ten 
dency  to  constipation  which  is  often  severe,  and  may  cause  great 
^  rouble  and  annoyance.     Small  doses  of  a  mild  aperient  water 
iialf  a  glass  to  a  glass  of  the  excellent  Hunyadi  Janos  water), 
iken  the  first  thing  in  the  morning,  or  a  cup  of  St.  Germain  tea 
n  retiring  to  bed  at  night,  will  usually  suffice  to  meet  all  require- 
ments, and  to  insure  an  adequately  copious  semi-solid  motion 
111  the  course  of  the  forenoon. 
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Appendix  to  Chlorosis. 
Progressive  Pernicious  Anemia. 

{Biermer. ) 

[Syn. :  Essential  Malignant  Anaemia.  Essential  Febrile  Ansemia.] 

BiBLioGKAPHY.— i^.  A.  Zenker,  Jahresber.  der  Gesellschaft  f  iir  Natur  und  Heilkunde 
in  Dresden  fur  1853-57.  S.  ^^.-The  savie,  Deutsch.  Archiv  fiir  kliu.  Medizia. 
Bd.  XIII.  S.  348.—^.  Wayner,  Archiv  fiir  physiol.  Heilk.  1859.  XVTII.  415.— 
The  same.  Die  Fettnietamorphose  des  Herzfleisches.  Leipzig.  1864.  S.  148 
(especially  Cases  138  and  1A4.):—Ousserow,  Archiv  fiir  Gynakologie.  Bd.  II. 
(1871).  Heft  2.  S.  2\%.~ Phillips,  Guy's  Hospital  Reports,  3d  Series.  YoL 
XVIII.  p.  159  {\^'1^).—Biermer,  Correspondenzblatt  f.  schweizer  Aerzte. 
Jahrgang  II.  (1872).  No.  l.~Po7iJick,  Berlin,  klin.  Wochenschrift  (1873).  No.  1. 
—Immermann,  Deutsches  Archiv  f.  klin.  Med.  Bd.  XIII.  S.  209.— P«?"Z,  Vir- 
chow'3  Archiv  (1873).  LIX.  S.  93.— (?.  Gfroei^er,  Memorabilien  XIX.  3.  S.  116 
(1874).' 

I 

Historical  Introduction, 

The  pathology  of  ansemic  processes  has  lately  been  enriched 
with  some  interesting  cases  described  by  Biermer  (1871).  Such 
cases  had  been  noticed  and  described  before,  but  they  excited  no 

'  Postscript. — After  the  present  article  was  ready  for  the  press  and  partly  in  type, 
I  received  a  copy  of  Schuele's  interesting  paper  entitled  ' '  Contributions  to  our  Know- 
ledge of  the  Pernicious  Forms  of  Ana3mia "  (Allgemeine  Zeitschrift  fiir  Psychiatric. 
XXXII.  1).  To  my  great  regret,  I  found  myself  unablie  to  make  any  use  of  the  cases 
of  progressive  lethal  anjemia  in  some  forms  of  severe  brain  disease  which  he  records. 
As  regards  their  etiology,  they  undoubtedly  belong  to  the  class  of  .symptomatic  ane- 
mia, and  ought,  therefore,  to  have  been  referred  to  in  the  first  part  of  my  article  (on 
the  Ordinary  Forms  of  Anjemia).  As  regards  their  symptoms,  on  the  other  hand,  they 
are  very  like,  if  not  identical  with,  "  progressive  pernicious  auajmia,"  and  accordingly 
deserve  to  occupy  an  intermediate  place  of  their  own.  But  this  hybrid  character  of 
ScImeJe's  cases  made  it  so  peculiarly  difficult  to  refer  to  them,  or  to  incorporate  them  at 
any  point  in  my  manuscript,  that  I  determined,  however  unwillingly,  to  avoid  alluding 
to  them  altogether.  This  foot-note  has  been  introduced  in  order  to  direct  the  reader's 
attention  to  the  original  memoir. 
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iisp*HMal  interest,  and  no  definite  ])Iace  was  assigned  to  them  in 
i>our  pathological  system.  Biermer  devised  a  general  term  to 
il  denote  his  group  of  cases;  that  term — "progressive  pernicious 
ti anemia  "—appears  very  suitable  in  the  present  state  of  our 
^knowledge,  and  I  have  accordingly  retained  it. 

In  Biermer' s  first  paper  he  gave  an  account  of  a  considerable 
!  number  (fifteen)  of  cases  of  a  peculiar,  malignant  form  of  anse- 
tinia,  which  had  come  under  his  notice  at  Zurich  since  the  year 
1:1867.   The  addition  he  thus  made  to  the  vast  domain  of  ana3mic 
processes  was  an  important  one,  and,  by  including  his  cases 
.under  a  special  name,  he  conferred  an  independent  position  on 
this  form  of  anaemia.    But  Gusserow  was  really  the  first  to 
enrich  gynaecological  literature  with  an  account  of  several  cases 
r(five)  of  "extreme  ansemia  in  pregnant  women,"  which  were 
i  likewise  observed  at  Zurich.   Apart  from  minor  dilferences  (e.  g.^ 
I  absence  of  hemorrhagic  symptoms  in  Gusserow's  cases),  there 
•;can  be  no  doubt  that  the  two  sets  of  cases  agree  in  their  essen- 
itial  features,  viz.,  in  the  extreme  degree  of  the  anaemia  and  the 
remarkable  malignity  of  its  course ;  and  it  is  of  considerable 
r importance,  for  the  determination  of  the  causes  of  the  disease  in 
\  question,  that  both  Gusserow  and  Biermer  wrote  at  Zurich — the 
•t  concentration  of  the  observed  cases  in  a  relatively  small  topo- 
"graphical  area,  like  the  canton  of  Zurich,  apparently  pointing  to 
;the  existence  of  some  local  cause  of  exceptional  intensity.  That 
uanalogous  cases  have  lately  been  met  with  elsewhere  is  proved, 
e.      by  a  memoir  from  my  own  pen,  published  in  1873,  contain- 
ing a  detailed  account  of  two  cases  of  progressive  pernicious 
anjemia  that  came  under  my  observation  at  the  Basle  Hospital ; 
also  by  a  paper  of  G.  Gfroerer's  (of  Heilbronn),  published  in  1874, 
'lescribing  a  case  of  extreme  fatal  anaemia  in  a  pregnant  woman, 
which  forms  a  complete  pendant  to  the  cases  recorded  by  Gus- 

-^•TOW. 

j  I  cannot  here  enter  into  the  question  whether  the  observations 
m  our  older  literature  of  extreme  fatal  anaemia,  associated  with 
iiemorrhagic  symptoms  (malignant  purpura)— or  of  febrile  chlo- 
I081S,  with  scorbutic  symptoms,  running  a  subacute  course 
towards  a  fatal  issue— or  of  extreme  fatty  degeneration  of  the 
heart,  without  valvular  disease,  in  young  people,  especially 
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young  pregnant  women — ought  to  be  included  under  tlie  disease 
we  are  now  considering.  Any  detailed  analysis  of  sucli  recoids 
would  be  out  of  place,  as  I  am  not  writing  a  monograpli  on 
progressive  pernicious  ansemia.  Suffice  it  to  say  that  Biernn^'s 
disease  may  very  easily  be  confounded  with  a  variety  of  otlier 
affections  which  resemble  it  both  clinically  and  anatomically, 
e.  g.,  with  leukhsemia  (myelogenic  leukhfBmia^),  or  with  certain 
infective  diseases  running  an  unusual  course  (typhus,  puerperal 
fever),  or,  lastly,  with  some  forms  of  poisoning  (b}^  phosjohorus). 
But  there  are  some  cases — e.  g.,  that  long  ago  published  in  a 
condensed  form  by  Zenker  (1856),  and  recently  completed  by  an 
account  of  the  post-mortem  examination  (1874) ;  also  several  of 
those  recorded  by  E.  Wagner — which  must  be  viewed  as 
undoubted  and  highly  instructive  examples  of  progressive  perni- 
cious anaemia.  On  the  other  hand,  it  is  very  doubtful  \/lietlier 
the  case  of  fatty  heart  and  sudden  death,  observed  b}^  C. 
Hecker^  in  a  woman  just  after  delivery,  was  really  similar  to 
those  of  Grusserow  and  Grfroerer,  for  there  is  no  history  of  previ- 
ous anaemia  coming  on  without  apparent  cause.  So,  too,  as 
regards  Phillips'  cases  (1873)  of  death  from  fatty  heart  in  preg- 
nant and  puerperal  women,  I  am  unable  to  decide  whether  they 
ought  all  to  be  included  under  the  head  of  progressive  pernicious 
anseraia,  for  a  thorough  critical  analysis  of  all  the  records  bear- 
ing on  this  and  allied  forms  of  anaemia  would  far  exceed  the 
scope  of  the  present  article. 

These  fragmentary  remarks  must  not  be  brought  to  a  conclu- 
sion without  some  reference  to  the  papers  of  Ponfick  and  Perl 
(already  quoted  on  p.  358)  on  the  "  anaemic  form  of  fatty  heart.'' 
Their  observations  and  inquiries  were  not,  it  is  true,  immediately 
related  to  progressive  pernicious  anaemia  ;  but  they  certainly 
facilitate  our  comprehension  of  the  symptoms  and  tissue-change^ 
in  this  disease.  Lastly,  I  suspect  that  among  the  cases  examined 
by  Ponfick  after  death  there  are  a  few  that  would  have  been 
recognized  during  life  as  examples  of  progressive  perniciou^ 
anaemia  (in  Biermer's  sense  of  the  word) ;  although,  owing  to  the 
want  of  any  detailed  account  of  the  symptoms,  we  are  unable  to 


'  See  my  memoir,  p.  236. 
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..  determine  how  many  of  the  cases  belonged  to  the  class  of  essen- 
!  tial  anaemia,  how  many  to  one  of  its  purely  symptomatic  forms. 
!  For  I  hold  that  no  doubtful  case  of  extreme  and  fatal  anaimia 
:  should  be  admitted  into  the  present  category,  unless,  after  we 
1  have  thoroughly  sifted  every  possible  cause,  we  remain  unable 
:  to  account,  either  rationallj^  or  empirically,  for  the  progressive 
I  course  of  the  ansemic  symptoms. 

General  Definition  of  the  Disease. 

The  term  "progressive  pernicious  anaemia"  ought  to  be 
I  restricted  to  those  cases  of  extreme  anaemia  which  tend  uninter- 
!  ruptedly  towards  a  fatal  issue,  notwithstanding  appropriate 
r  tonic  treatment,  and  for  the  malignity  of  whose  course  and  ter- 
r  mination  no  adequate  cause  can  be  discovered  either  in  the 
1  patient's  circumstances  or  in  the  previous  state  of  her  constitu- 
:  tion.  The  former  of  these  characteristics  is  included,  the  latter 
implied,  in  the  name  assigned  to  the  disease.  By  thus  limiting 
:  its  denotation,  we  distinguish  it  at  once  from  ordinary  chlorosis, 

>  since  the  latter  is  neither  progressively  malignant,  nor  wholly 
inaccessible  to  treatment.    From  the  various  forms  of  idiopathic 

.  and  symptomatic  anaemia,  it  is  chiefly  distinguished  by  the  utter 
obscurity  that  shrouds  its  pathogeny  and  causes.  For,  although 
in  many  forms  of  anaemia  {e.  g.,  the  cancerous  cachexia)  our 
knowledge  of  the  way  in  which  the  blood-change  is  produced 
may  be  very  imperfect,  still  we  do  know  that  some  causal  rela- 

I  tion  invariably  exists  between  the  noxa  and  the  alteration  in  the 

>  state  of  the  blood  and  of  the  nutritive  processes  —  we  are  ac- 
'luainted  with  the  etiology,  if  not  with  the  pathogeny,  of  the 
particular  case.  But  an  inquiry  into  the  history  of  a  patient 
suffering  from  progressive  pernicious  anaemia  shows  either  that 
tlie  usual  extrinsic  and  intrinsic  causes  of  anaemia  are  absent,  or 
"Ise  that  the  sum  of  discoverable  causes,  both  predisposing 
!ind  exciting,  is  wholly  inadequate  to  account  for  the  malignity 
of  the  progressive  alteration  in  the  blood,  either  rationally  or 
•'mpnically.  Hence,  we  are  thrown  back,  entirely  or  in  great 
measure,  on  an  assumption  of  "unknown"  causes  or  tendencies, 
to  explain  either  the  pathogeny  of  the  whole  disease  or  of  a  resi- 
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due  of  its  phenomena.  The  mystery,  of  course,  is  most  perplex- 
ing when,  as  occasionally  happens,'  the  patient's  history  affords 
no  clue  whatever  to  the  causation  of  the  malady — when  the  latter 
seems  to  arise  spontaneously,  only  to  terminate  in  death. 

There  is  yet  another  point  of  great  moment  implied  in  our 
definition  of  progressive  pernicious  anemia.  I  must  briefiy 
allude  to  it  here,  in  order  to  prevent  any  subsequent  misconcep- 
tion. It  is  clear  that  if  the  progress  of  our  etiological  knowledge 
should  at  any  future  time  enable  us  to  trace  the  development  of 
a  certain  proportion  of  cases  of  malignant  anaemia  to  agencies 
whose  operation  is  either  rationally  or  empirically  understood, 
those  cases  will,  ipso  facto,  be  withdrawn  from  the  present  cate- 
gory, and  included  among  the  forms  of  ordinary  symptomatic 
anaemia.  The  sole  plea  for  retaining  them  in  their  former  place 
would  be  their  similarity,  as  regards  symptoms  and  prognosis, 
to  progressive  pernicious  anaemia  ;  on  etiological  grounds  it  would 
be  necessary  to  detach  them  from  the  group.  For  we  could  not, 
of  course,  assume  with  any  degree  of  certainty,  that  the  progress 
of  research  would  enable  us  to  assign  the  residual  cases  to  known 
agencies  at  some  future  period.  Still  less  ought  we,  at  the  pres- 
ent time,  when  the  actual  causes  of  progressive  pernicious  ane- 
mia are  quite  unknown,  to  make  any  premature  efforts  to  estab- 
lish its  etiological  unity  and  independence.  We  must  use  the 
term  suggested  by  Biermer  as  a  sort  of  provisional  shelter  for 
a  multitude  of  cases,  possibly  of  various  origin,  and,  as  I  shall 
hereafter  point  out,  differing  to  some  extent  in  their  sjanptoms. 
There  they  may  conveniently  abide  until  some  more  appropriate 
place  be  found  for  them  in  an  etiological  classification.  But  is 
one  such  temporary  shelter  enough '.  or  miist  we  have  several, 
and  if  so,  how.  many To  these  questions  I  can  give  no  definite 
answer.  The  singular  concentration  of  the  cases  hitherto  observed 
in  the  relatively  small  area  of  the  Canton  of  Zurich  renders  it 
just  possible  (this  is  mere  hypothesis,  devoid  of  proof)  that  there 
may  be  some  endemic,  perhaps  specific,  cause  at  the  root  of  the 
cases  described  by  Biermer  and  Gusserow— for  to  these-  cases 
alone  must  the  hypothesis  be  provisionally  restricted. 


'  See  my  paper,  Gases  I.  and  II. 
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But,  whether  progressive  ancemia  originate  invariably  from 
one  and  the  same  caiise,  or  whether  its  peculiar  symptoms  in  all 
their  protean  combinations  spiing  now  from  one,  now  from 
.another  principal  root,  still  we  can  never  exclude  the  operation 
>of  other  accessory  agencies,  both  predisposing  and  exciting  ; 
land  these  agencies  admit,  notwithstanding  our  ignorance  con- 
icerning  the  true  cause  of  the  disease,  of  being  grouped,  after  a 
iasliion,  into  an  etiological  system.  The  following  remarks  on 
Ithe  etiology  of  progressive  pernicious  anaemia  must,  therefore,  be 
tregarded  as  a  summary  of  the  known,  not  of  the  essential,  causes 
of  the  malady  ;  for  we  are  quite  unable,  as  I  have  already  stated, 
(.to  say  anything  about  the  latter  at  present. 

Etiology. 

Progressive  pernicious  anaemia,  like  chlorosis,  has  hitherto 
'^)een  far  more  frequently  met  with  in  persons  of  the  female  than 
;)f  the  male  sex  (Zenker,  Biermer,  Gusserow).    But  the  relative 
mnmunity  of  the  latter  is  by  no  means  as  great,  proportionately, 
MS  in  chlorosis  (Immermann).    In  either  sex,  the  maximum  de- 
cree of  liability  corresponds  to  the  period  of  maturity — from 
he  age  of  twenty  to  that  of  forty  years  ;  it  is  less  marked  at 
juberty,  during  childhood,  and  in  advanced  life.  Pregnancy 
3  a  powerful  predisposing  cause  (Grusserow,  Gfroerer),  the 
nalady  having  broken  out  in  a  relatively  large  proportion  of 
-ases  after  a  rapid  succession  of  pregnancies.    In  other  cases, 
^ain,  it  was  preceded  by  morbid  processes  of  a  debilitating 
(  ind :  repeated  hemorrhage  (from  the  uterus,,  from  piles),  chronic 
iarrhcea  (Biermer),  etc.  ;   or  the  affected  persons  had  been 
>^posed  to  privations,  had  been  badly  lodged,  insufficiently  fed, 
f'.    Sometimes  the  disease  arose  spontaneously,  without  any 
i^coverable  cause  either  of  an  external  or  an  internal  kind,  in 
rsons  previously  healthy.    We  might,  perhaps,  be  inclined  to 
the  last-named  cases  as  the  only  genuine  ones  ;  a  moment's 
flection,  however,  is  enough  to  show  that  thousands  are  exposed 
» influences  of  a  debilitating  kind,  and  become  affected  by  idio- 
ithic  or  symptomatic  anaemia,  without  continuing  to  suffer  from 
i"esidual  disorder  of  a  progressive  and  malignant  character  after 
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the  causal  factors  have  been  removed.  I  must  again  insist  on 
the  complete  inefficacy  of  every  kind  of  treatment,  both  dietetic 
and  medicinal  (all  the  more  striking  as  a  certain  number  of  the 
recorded  cases  occurred  among  the  poorer  class),  as  a  leading 
feature  of  the  disease— one  which  distinguishes  it  alike  from 
chlorosis  and  ordinary  aUcBmia.  It  does  away  with  the  possible 
objection  stated  above,  and  puts  the  essentially  peculiar  charac- 
ter of  the  cases  in  a  clear  light.  This  being  so,  the  causes  I  have 
enumerated  sink  into  comparative  insignificance,  their  purely 
auxiliary  agency  being  most  unambiguously  demonstrated. 

General  Description  of  the  Disease. 

Progressive  pernicious  ansemia  usually  begins  insidiously; 
its  beginnings  may  be  completely  masked,  when,  as  occasionally 
happens,  it  grows  out  of  some  previous  disease.  Sometimes, 
however,  its  invasion  is  subacute  ;  but  this  is  not  so  common,  and 
has  chiefly  been  observed  in  pregnant  women.  Sooner  or  later, 
the  patient's  friends  are  struck  with  the  change  in  her  appear- 
ance ;  the  skin  and  visible  mucous  membranes  gradually  lose  all 
their  natural  color,  becoming  as  pale  as  in  the  most  severe  chlo- 
rosis or  in  acute  angemia  from  hemorrhage.  The  relative  integrity 
of  the  patient' s  nutrition  and  the  absence  of  wasting — so  long  as 
no  fever  has  declared  itself  and  the  digestive  organs  are  able  to 
do  their  work — contrast  as  markedly  with  the  extreme  bloodless- 
ness  as  they  do  in  chlorosis  and  anaemia  from  loss  of  blood. 
Many  of  the  patients,  indeed,  may  show  signs  of  imperfect  nutri- 
tion from  the  first,  owing  to  their  having  passed  through  some 
antecedent  illness,  or  having  lived  under  unhealthy  conditions 
(Biermer) ;  but  their  state  in  this  respect  undergoes  no  sensible 
degree  of  aggravation  during  the  earlier  stages  of  the  progressiv< 
pernicious  anaemia;  it  is  not  until  fever  sets  in  that,  in  con- 
formity with  the  general  rule,  the  growing  anaemia  becomes  asso- 
ciated with  an  appreciable  marasmus.  Still  there  are  cases  on 
record  (Immermann)— and  they  merit  special  notice — in  which, 
notwithstanding  fever,  the  subcutaneous  fat  has  remained  intact 
till  death,  and  has  been  demonstrated  on  the  post-mortem  table. 
The  peculiar  change  in  the  patient's  aspect,  described  above,  is. 
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soon  associated  with  the  otlier— functional— symptoms  of  severe 
anaemia.    Palpitation  of  the  heart  comes  on,  and  may  become 
very  troublesome;  any  exertion  brings  on  dyspnoea;  in  short, 
all  the  sympt'oms  enumerated  under  the  head  of  "irritable  weak- 
ness," in  my  chapter  on  Anajmia,  make  their  appearance.  To 
these  are  gradually  added  digestive  atony,  marked  irritability 
of  the  alimentary  canal,  and  a  disposition  to  secondary  dyspep- 
sia ;  lastly,  a  state  of  profound  exhaustion,  betrayed  by  the 
frequent  occurrence  of  severe  fainting-fits.    The  patient  gradu- 
ally sinks  in  the  course  of  a  few  weeks  or  months  into  an  utterly 
prostrate  condition ;  she  cannot  leave  her  bed,  and  any  attempt 
to  assume  an  erect  posture  exposes  her  to  the  risk  of  fatal  syn- 
cope.   In  this  state  of  prostration,  absolutely  devoid  of  color, 
unable  to  raise  herself  up,  still  stirring  occasionally,  but  hardly 
able  to  speak  above  her  breath,  the  patient  offers  a  singular  and 
melancholy  spectacle,  reminding  the  onlooker  of  a  corpse  con- 
tinuing to  vegetate  feebly  after  death.    About  this  period,  some- 
times even  earlier,  signs  of  moderate  dropsy  may  usually  be 
noticed ;  the  legs  may  be  puffy,  there  may  be  signs  of  effusion 
into  the  pericardium  and  pleural  cavities — phenomena  which, 
together  with  the  extreme  paleness  of  the  complexion,  may  sug- 
gest kidney-disease  and  albuminuria.    None  the  less  is  the  urine 
free  from  any  trace  of  albumen  ;  even  if,  as  sometimes  happens, 
faint  opalescence  be  caused  by  heat  and  nitric  acid,  a  moment' s 
reflection  shows  that  the  trace  of  albumen  present  cannot  account 
for  the  gravity  of  the  symptoms,  or  connect  them  with  a  primary 
affection  of  the  kidneys.    A  careful  examination  of  the  liver, 
spleen,  and  lymphatic  glands  shows  that  their  condition  is  as 
inadequate  as  that  of  the  kidneys,  to  account  for  the  destructive 
changes  going  on  in  the  blood  and  the  steadily  increasing  prostra- 
tion.  Again,  the  skin  shows  none  of  the  bronzing  peculiar  to 
Addison's  disease,  so  that  we  cannot  refer  the  severe  constitu- 
tional disturbance  to  disease  of  the  adrenals.    Lastly,  microsco- 
pical examination  of  the  blood  throws  no  light  upon  the  symp- 
toms, affords  no-  evidence  of  any  familiar  alteration  (leukhfemia, 
^elansemia,  etc.).    In  a  great  majority  of  the  cases  hitherto  ob- 
served (Gusserow,  Bienner,  Immermann),  no  disproportion  in  the 
relative  number  of  red  corpuscles  and  leucocytes  has  been  found 
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to  exist.  This  is  enough,  especially  when  taken  together  with 
the  absence  of  any  enlargement  of  the  spleen,  or  generalized 
overgrowth  of  the  lymphatic  glands,  to  distinguish  the  pure, 
uncomplicated  form  of  progressive  pernicious  ansemia  from  those 
forms  of  leukhsemia  which  clinically  resemble  it.  Even  were  we 
to  discover  some  degree  of  actual  leucocytosis  in  a  few  cases,  we 
should  not,  therefore,  be  justified  in  regarding  the  latter  as  "less 
simple"  forms  of  the  disease,  as  hybrids  between  leukhaemia 
and  progressive  pernicious  ansemia ;  still  less,  in  classing  them 
summarily  under  leukhsemia  (cf.  my  subsequent  remarks  on  this 
point  in  the  sections  on  Anatomy  and  Diagnosis). 

Among  the  physical  signs  of  progressive  pernicious  ansemia 
(apart  from  the  obvious  change  of  complexion)  the  most  common 
are  certain  auscultatory  phenomena  in  the  heart  and  vascular 
system.  Though  not  in  any  way  pathognomonic,  since  they  are 
common  enough  in  ordinary  ansemia  and  in  chlorosis,  they  ap- 
pear to  be  especially  constant  and  intense  in  progressive  perni- 
cious ansemia,  and  are  therefore  entitled  to  a  place  among  its 
most  characteristic  symptoms.  A  loud,  blowing,  systolic  mur- 
mur may  nearly  always  be  heard  over  the  heart,  both  at  its  apex 
and  especially  at  its  base  ;  it  is  so  loud  when  the  patient  is  Ijing 
down  as  to  suggest  the  possibility  of  some  organic  lesion  of  the 
valves.  This  idea  is  further  confirmed  by  the  frequent  existence 
of  a  distinct  purring  tremor  {fremissement  cataire)  felt  over  the 
prsecordia— a  tremor  such  as  is  not  ordinarily  perceived  save  in 
connection  with  well-marked  valvular  mischief.  None  the  less, 
however,  is  the  presence  of  organic  disease  negatived  both  by 
the  results  of  examination  after  death  and  also  during  life  by 
the  absence  of  other  physical  signs,  especially  those  of  compen- 
satory hypertrophy.  As  a  rule,  the  area  of  prsecordial  dullness 
(apart  from  hydropericardium)  is  not  at  all,  or  at  any  rate  not 
sensibly  increased ;  the  apex-beat  is  not  appreciably  displaced 
outward  or  downward  ;  the  heart's  impulse  is  weak,  often  wavy 
and  intermittent.  In  short,  the  physical  signs  agree  with  post- 
mortem evidence  in  proving  that  the  heart  is  either  of  normal 
size  or  moderately  dilated,  but  not  hypertrophied.  Siniilar 
phenomena,  though  less  constant  and  usually  less  intense,  are 
also  met  with  in  severe  anemia  and  in  chlorosis ;  by  keeping 
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this  in  mind  we  shall  not  fail  to  interpret  the  murnmrs  ariglit, 
and  shall  escape  the  error  of  attributing  them  to  valvular  imper- 
fection. They  must  be  viewed  as  accidental  or  anfemic  mur- 
murs, due  to  functional  inadequacy  of  the  musculi  papillares 
of  both  ventricles  (cf.  p.  399),  and  indirectly  to  the  altered  com- 
position of  the  blood.  Lastly,  to  make  the  list  of  physical  signs 
exactly  the  same  as  in  typical  anasmia,  a  loud  venous  hum  (with 
palpable  thrill)  may  usually  be  detected  in  the  jugular  veins.  I 
have  already  explained  the  laws  by  which  its  intensity  is  regu- 
lated in  different  cases  (p.  400). 

The  physical  signs  I  have  just  enumerated  must  be  included, 
on  account  of  their  intensity  and  constancy,  among  the  essential 
characters  of  progressive  pernicious  anaemia.  The  bleedings  that 
are  frequently  associated  with  them  are  less  constantly  observed ; 
when  present,  however,  they  are  eminently  striking  and  signifi- 
cant. Though  more  common,  as  a  rule,  towards  the  close  of  life, 
they  sometimes  make  their  appearance  at  an  early  stage,  their 
unexpected  outbreak  being  occasionally  the  first  warning  the 
physician  gets  of  the  serious  nature  of  the  disease.  Should  the 
hemorrhage  be  abundant  and  difficult  to  check,  or  should  it 
recur  at  brief  intervals  from  various  parts  of  the  body,  it  may 
easily  hasten  the  fatal  issue  by  exhausting  the  patient' s  strength ; 
but  the  bleedings  are  never  twice  alike  in  amount  or  frequency. 
The  anatomical  seat  of  the  extravasation  is,  upon  the  whole, 
more  constant,  though  even  this  may  differ  widely  in  different 
cases,  now  one  part,  now  another,  presenting  itself  as  a  locus 
iiiinoris  resistenticB.  Epistaxis  is  perhaps  the  most  common  form 
of  hemorrhage  ;  bleeding  from  the  gums,  and  in  women  from  the 
genital  organs,  is  also  not  infrequent ;  petechise  have  sometimes 
been  observed,  and  occasionally  large  patches  of  ecchymosis.  Of 
those  internal  hemorrhages  that  allow  of  being  recognized  during 
life,  those  into  the  retina  are  of  peculiar  clinical  interest,  for  they 
are,  according  to  Biermer,  among  the  most  constant  phenomena 
of  the  disease.  They  may  be  present  in  great  numbers  in  both 
eyes  (our  observations  at  the  Basle  hospital  tend  to  corroborate 
this  statement) ;  on  ophthalmoscopic  examination,  which  should 
never  be  omitted  in  doubtful  cases,  they  appear  either  as  small, 
black,  reddish  or  yellowish  brown  spots,  or  as  larger  dark 
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patches  or  clouds  of  irregular  outline  wliicli  veil  a  great  part 
of  tlie  fundus,  or,  lastly,  as  eccliymotic  strije  radiating  from  tlie 
centre  of  the  optic  disk.    When  very  minute,  these  extravasa- 
tions may  be  present  in  great  number  without  causing  any  dis- 
turbance of  vision  ;  on  the  other  hand,  solitary  hemorrhages  of 
larger  dimensions  give  rise  to  sensible  dimness  of  vision  (and  that 
very  suddenly),  to  circumscribed  obscuration  of  the  visual  field, 
etc.    For  example,  a  patient  suffering  from  jDrogi-essive  perni- 
cious anaemia  in  an  early  stage,  who  had  not  been  undergoing  any 
treatment,  came  to  seek  advice  at  the  Basle  hospital  for  sudden 
loss  of  sight  in  one  eye  ;  he  was  thus  introduced  to  our  notice  as 
it  were  by  an  accident.    Besides  these  visible  extravasations, 
others  not  unfrequently  occur  into  internal  parts,  and  give  rise 
to  symptoms  varying  in  their  gravity  and  nature  according  to 
the  seat  of  hemorrhage  and  the  amount  of  blood  effused.  Such 
bleedings  may  even  prove  the  immediate  cause  of  death.  Thus, 
e.  g. ,  in  one  of  Biermer' s  cases  the  patient  succumbed  quite  un- 
expectedly to  apoplexy  resulting  from  extensive  cerebral  hemor- 
rhage and  breaking  down  of  brain  tissue.   Numerous  capillary 
extravasations  have  occasionally  been  found  in  the  brain  after 
death,  without  their  presence  having  been  betrayed  by  sj^mptoms 
during  life. 

Another  and  a  more  important  symptom  of  progressive  per- 
nicious anaemia  is  fever.  This  was  present  in  both  my  cases,  and 
in  almost  all  of  those  recorded  by  Biermer.  It  is  noteworthy 
that  the  febrile  movement  usually  sets  in  as  life  is  drawing  to  a 
close,  and  does  not  precede  the  development  of  the  anaemia; 
now  and  then,  however,  it  comes  on  earlier,  but  it  is  never  the 
first  symptom.  The  fever  is  of  a  wholly  irregular  tj^pe ;  it  is 
generally  moderate  and  of  the  continued  kind,  but  its  continuity 
is  broken  by  occasional  temporary  exacerbations  (when  the  tem- 
perature may  run  up  to  40°  C.  =  104°  F.)  and  remissions  during 
its  daily  course.  Taken  as  a  whole,  the  temperature  curve 
usually  exhibits  a  relapsing  character,  the  continuous  pyrexial 
periods — lasting  for  days  or  even  weeks— being  separated  by 
shorter  or  longer  apyretic  intervals.  Lastly,  the  temperature  is 
prone  to  fall  suddenly  as  the  end  approaches,  death  sometimes 
taking  place  when  the  heat  of  the  body  has  been  reduced  to  an 
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extraordinarily  low  point  (35°  C.  or  even  34°  C,  96°  F.  or  even 
93.2^  F.),  after  having  kept  at  a  febrile,  or,  at  any  rate,  sub-febrile 
level  during  the  proagonic  period.    1  may  add  that  the  regular 
symptoms  of  fever — anorexia,  furred  tongue,  thirst,  heat  of  skin, 
and  even  shivering — are  usually  present  in  this  anjemic  variety 
of  fever  when  its  paroxysms  are  at  all  severe.    When  they  are 
mild,  however,  the  enfeebled  and  bedridden  patient  may  be 
unconscious  of  their  presence,  which  is  only  revealed  by  the  use 
of  the  thermometer.    Such  differences  of  subjective  appreciation 
;  are  not,  of  course,  in  any  way  peculiar  to  the  disease  we  are  con- 
i  sidering.    Concerning  the  elimination  of  urea  and  carbonic  acid 
:  in  this  form  of  fever  we  possess  no  information. 

Such  are  the  only  distinctive  characters  exhibited  by  pro- 
:  gressive  pernicious  anaemia.    Its  other  symptoms  are  just  like 
those  of  ordinary  symptomatic  anaemia,  from  which  they  differ 
mainly  in  their  unusual  intensity,  the  absence  of  any  consid- 
'  erable  degree  of  marasmus  and  of  any  such  coarse  lesions  as 
might  suffice  to  account  for  the  severe  and  fatal  alteration  in  the 
blood.    When  the  disease  becomes  developed  in  a  pregnant 
woman,  pregnancy  does  not  usually  go  on  to  its  full  term, 
■  premature  labor  generally  setting  in  during  the  eighth  month 
•  (Gusserow)  after  the  symptoms  of  the  disease  have  reached  their 
r  point  of  culmination.    So  far  as  our  present  experience  goes, 
I  this  event  must  be  regarded  as  the  immediate  forerunner  of 
'  death,  the  patients  never  having  survived  delivery  for  more  than 
:  a  few  hours.    No  special  cause  for  the  premature  occurrence  of 
uterine  contraction  could  be  made  out ;  it  seemed  almost  as 
though  the  fatal  intensity  of  the  anaemia  had  itself  played  the 
part  of  an  oxytocic,  and  provoked  the  expulsion  of  the  con- 
tents of  the  womb. 

Anatomical  Alterations. 

Rigor  mortis  is  usually  slight  and  late  in  making  its  appear- 
ance, after  death  from  progressive  pernicious  anaemia.  The 
body  not  unfrequently  appears  rather  badly  nourished  ;  still,  if 
we  take  its  condition  before  the  onset  of  the  disease  as  our 
standard  of  comparison,  we  shall  generally  be  struck  with  the 
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trifling  amount  of  emaciation  that  has  occurred.  Where  the 
patient  was  originally  of  stout  habit,  the  body  will  appear  plump 
and  the  panniculus  loaded  with  fat.  Some  cedema  may  nearly 
always  be  detected  in  the  lower  extremities  ;  often,  too,  in  the 
face,  on  the  backs  of  the  hands,  and  in  the  soft  coverings  of  the 
trunk.  The  oedematous  parts  are,  of  course,  increased  in  bulk, 
and  any  signs  of  wasting  obliterated.  Even  before  the  body  is 
opened,  the  extreme  paleness  of  the  skin  (such  as  is  only  seen  in 
persons  who  have  bled  to  death),  and  the  absence  of  hypostatic 
staining,  attract  attention.  While  the  signs  of  hypostatic  con- 
gestion, such  as  are  hardly  ever  absent  in  bodies  containing  a 
fair  amount  of  blood,  are  almost  entirely  wanting,  there  may  be 
a  more  or  less  abundant  crop  of  petechise  scattered  over  the 
trunk  and  limbs.  These  are  generally  minute  (no  bigger  than  a 
lentil),  of  a  bluish  purple,  greenish  blue,  or  yellowish  brown 
tint.  Larger  ecchymoses  of  iiTegular  outline  are  also  met  with 
now  and  then ;  they  exhibit  the  various  shades  of  color  charac- 
teristic of  extravasated  hsemoglobin.  Lastly,  there  may  be 
vibices,  i.  e.,  striped  extravasations  into  the  skin,  much  longer 
than  they  are  broad.  These  are  usually  produced  on  parts 
exposed  to  linear  pressure  during  life  by  creases  in  the  bed- 
linen,  etc.  Hence,  they  are  most  common  about  the  shoulders, 
neck,  loins,  and  trochanteric  regions. 

A  considerable  amount  of  clear  fluid  usually  escapes  from 
the  great  cavities  (thorax,  pericardium,  abdomen,  skull)  of  the 
body  when  they  are  opened.  Sometimes  the  fluid  is  bloody,  as 
in  the  abdomen  of  Zenker's  case.  Extravasations,  varying  in 
size  and  number,  have  also  been  met  with  in  many  other  internal 
parts,  e.  g.,  in  the  brain  (Biermer,  Zenker),  in  the  naso-pharyn- 
geal  cavity,  on  the  visceral  layer  of  the  pericardium  (Zenker),  in 
the  vagina  and  ovaries  (Zenker).  I  have  already  said  enough 
about  the  relative  frequency  of  hemorrhage  into  the  retina, 
which  may  be  recognized  during  life  with  the  ophthalmoscope ; 
I  need  only  add  that  inflammatory  cloudiness  of  the  retina 
(purulent  retinitis)  such  as  has  occasionally  been  observed  in 
conjunction  with  simple  extravasations  in  leukhsemic  patients, 
has  not  hitherto  been  met  with  in  progressive  pernicious  anppniia. 

The  internal  viscera,  like  the  skin,  are  pale  and  bloodless. 
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Hence,  tlie  special  tint  of  every  organ  is  extremely  vivid,  Just  as 
in  persons  who  have  bled  to  death  (p.  355).  No  trace  of  injury 
or  serious  local  disease  can  be  detected ;  nowhere  can  we  find 
any  malignant  growth,  such  as  might  explain  the  extreme  and 
universal  bloodlessness.  The  spleen,  the  lymphatic  glands,  the 
marrow  of  the  bones  (Ponfick),  show  no  sign  of  hyperplastic 
activity  or  of  anything  abnormal  beyond  extreme  paleness.  The 
kidneys,  besides  being  anaemic,  sometimes  exhibit  commencing 
fatty  change  in  their  epithelial  elements  ;  but  never  any  inflam- 
matory swelling  of  their  cortical  substance,  nor  yet  advanced 
degeneration  ;  sometimes,  though  absolutely  bloodless,  they  are 
otherwise  quite  normal.  The  same  is  true  of  the  liver,  the 
gastric  glands,  and  most  of  the  remaining  viscera;  apart  from 
their  extreme  bloodlessness,  they  are  wholly  free  from  any 
coarse  changes,  though  they  may  occasionally  show  signs,  more 
or  less  decided,  of  fatty  degeneration. 

The  tissue-changes  in  the  heart  and  vascular  system  are 
similar  in  kind  to  those  just  described  in  other  organs,  but  they 
are  more  constant  and  more  severe.  The  heart,  of  normal  size 
or  somewhat  dilated,  always  shows  traces  of  fatty  change  (p. 
382)  in  its  muscular  fibre,  either  in  the  form  of  dilfuse  yellowish 
discoloration  (when  the  degenerative  changes  are  moderate  in 
degree),  or  in  that  of  circumscribed  patches,  dots,  and  stride  of  an 
intensely  yellow  tint.  In  this,  as  in  the  more  ordinary  forms  of 
ansemia,  the  change  is  always  most  intense  in  the  muscuU  papil- 
lares ;  but  the  rest  of  the  heart  does  not  always  escape,  and 
may,  in  well-marked  cases  of  the  disease,  appear  universally 
speckled  (Zenker).  These  important  alterations  in  the  muscular 
tissue  contrast  forcibly  with  the  integrity  of  all  the  valves  and 
orifices ;  and  the  contrast  throws  light  on  the  true  origin  of  the 
raurnuirs,  proving  that  they  depend  on  disease  of  the  muscle, 
iiot  on  any  lesion  of  the  valves  due  to  endocarditis,  whose  exist- 
ence may  have  been  erroneously  suspected  during  life.  The 
liabitual  integrity  of  the  valves  does  not,  of  course,  exclude 
the  occasional  presence  of  traces  of  fatty  degeneration  in  their 
tissue,  similar  traces  being  very  commonly  met  with  in  other 
parts  of  the  vascular  system.  Thus,  for  instance,  we  almost 
always  find  them  in  the  inner  coat  of  the  larger  arteries,  espe- 


686       IMMEKMANN. — GENERAL  DISOKDERS  OF  NUTRITION. 

oially  the  aorta  and  its  primary  divisions ;  moreover,  Biermer 
lias  observed  fatty  degeneration  of  certain  capillary  tracts, 
especially  in  the  brain.  Considering  the  intimate  histological 
relationship  that  undoubtedly  subsists  between  chlorosis  and 
progressive  pernicious  anaemia,  and  which  occasionally  extends 
to  their  etiology  and  course  (cf.  section  on  Complications),  it  is 
worthy  of  note  that  in  a  few  cases  of  progressive  pernicious 
anaemia  the  arterial  system  has  been  found  abnormally  narrow — 
a  state  of  things  precisely  analogous  to  the  chlorotic  hyjDoplasia 
of  the  vascular  apparatus  having  been  demonstrated  on  the  post- 
mortem table  (Zenker).  In  other  cases  no  such  anomaly  of 
development  has  been  noticed,  or  the  aorta  and  its  main  branches 
are  stated  to  have  been  of  normal  calibre  and  their  walls  of  nor- 
mal thickness  and  elasticity  (Immermann). 

The  extreme  and  universal  paleness  of  all  parts  of  the  body 
may  be  accounted  for  by  an  oligocythemia  or  oligaemia  of  excep- 
tional intensity.  This  view  is  further  corroborated  by  the  state 
of  the  blood  in  the  cavities  of  the  heart  and  in  the  great  venous 
trunks.  The  blood  contained  in  the  heart  is  unusually  pale  in 
color;  its  quantity  is  very  small,  so  that  the  heart  and  the 
great  veins,  like  the  remainder  of  the  vascular  system,  are  some- 
times found  nearly  empty  ;  finally,  it  is  very  Avatery,  and  shows 
little  disposition  to  coagulate,  sometimes  remaining  in  a  perfectly 
fluid  condition  after  death.  In  other  cases  a  few  clots  may  be 
found  amid  the  fluid  blood,  but  they  are  of  loose  consistenc}^  and 
easily  torn.  Taken  in  conjunction  with  the  extreme  and  univer- 
sal decoloration  and  the  signs  of  dropsy,  these  characters  pre-: 
sented  by  the  ,blood,  after  death  from  progressive  pernicious 
anaemia,  point  to  the  existence  not  only  of  oligsemia  (diminished 
volume  of  the  blood)  and  oligocythaemia  (diminished  number  of 
red  corpuscles),  but  also  of  a  certain  degree  of  hypalbuminosis. 
and  of  hypinosis  (deficiency  of  fibrin).  Accordingly,  the  blood-) 
change  in  this  disease  is  far  more  serious  and  complex  than  m 
chlorosis,  even  though,  in  both  cases,  an  extreme  oligocythaemia 
appears  to  be  the  most  important  of  the  fundamental  alterations 
in  the  blood.  The  proportion  of  red  to  colorless  corpuscle? 
seems  to  vary  in  different  cases.  While,  as  I  stated  above 
microscopical  examination  of  the  blood  in  a  majority  of  tht 
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patients  during  life  sliowed  no  abnormal  relation  between  the 
number  of  the  two  kinds  of  elements,  Ponllck  discovered  a  well- 
marked  degree  of  relative  leucocytosis  in  a  case  of  progressive  per- 
nicious aUfBuiia  with  fatty  heart  (a  case  undoubtedly  belonging  to 
the  category  established  b}^  Biermer),  which  he  had  an  opportu- 
nity of  dissecting  after  death.  The  pale  red,  perfectly  fluid  blood 
taken  from  tlie  dead  body  sliowed  no  trace  of  fibrinous  coagula, 
even  after  if  had  been  allowed  to  stand  for  some  time  in  a  test- 
tube  ;  it  behaved  just  like  normal  blood  mixed  with  some  sub- 
stance that  prevents  coagulation.  Its  constituent  elements  grad- 
ually distributed  themselves  in  horizontal  layers  according  to 
theu'  relative  gravity  ;  and  the  extreme  diminution  in  the  number 
of  red  corpuscles  was  then  unmistakably  displayed,  the  lowest 
(heaviest)  stratum  being  scarcely  at  all  thicker  than  the  super- 
jacent layer  of  leucocytes.  Hence,  the  number  of  leucocytes 
appeared  much  increased  in  proportion  to  that  of  red  corpuscles  ; 
while,  at  the  same  time,  the  actual  depth  of  the  stratum  of  leu- 
cocytes proved  that  no  absolute  increase  in  their  number  had  oc- 
curred. Moreover,  the  absence  of  any  signs  of  overgrowth  in  the 
spleen,  lymphatic  glands,  and  medulla  of  the  bones,  effectually 
set  aside  all  possibility  of  the  presence  of  leukhsemia.  Still,  this 
case  shows  that  microscopical  examination  of  the  blood  in  pro- 
gressive pernicious  anaemia  during  life  (p.  579)  may  occasionally 
yield  Results  exactly  similar  to  those  obtained  by  the  examina- 
tion of  the  blood  in  true  leukhsemia,  viz.,  an  increase  in  the  pro- 
portion of  colorless  elements,  though  relatim  instead  of  being 
absolute:  And  yet,  as  I  have  just  shown,  the  similarity  between 
the  cases  is  only  apparent ;  there  is  no  leukhsemic  change,  not 
even  a  combination  of  leukhaemia  with  progressive  pernicious 
anaemia,  but  only  a  peculiar  modification  of  the  latter  disease,  in 
which  the  number  of  red  corpuscles  is  diminished  in  an  enor- 
mously greater  proportion  than  the  number  of  colorless  ones. 
As  a  general  rule,  there  will  be  no  difficulty  in  distinguishing 
tliis  variety  of  Biermer' s  disease  from  true  leukhsemia,  espe- 
cially if  the  normal  condition  of  the  spleen  and  lymphatic  glands 
(whether  in  the  living  or  the  dead  body)  be  taken  into  account. 
Still,  as  I  shall  have  to  point  out  subsequently,  cases  do  occur 
m  which  the  diagnosis  is  surrounded  by  very  great  difficulties. 
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Special  Symptomatology. 

Analysis  of  the  Symptoms  and  Post-mortem  Appearances. 

A  reference  to  the  two  preceding  chapters  (Anaemia  and 
Ohlorosis)  is  enough  to  show  that  an  overwhelming  majority  of 
all  the  symptoms  of  progressive  anaemia  are  identical  in  kind 
with  those  presented  by  ordinary  anaemia  of  a  severe  type  and 
by  intense  chlorosis.  As  I  have  already  analyzed  every  one  of 
these  symptoms  very  fully,  both  from  the  physiological  and 
the  pathological  side,  I  need  hardly  go  over  the  same  gronnd 
again.  Accordingly,  I  will  pass  over  the  decoloration  of  the  skin 
and  mucous  membranes,  the  dropsy,  the  functional  enfeeble- 
ment  of  all  parts  of  the  body  (especially  the  heart  and  volun- 
tary muscles),  and  the  auscultatory  phenomena  presented  by  the 
vascular  apparatus.  When  once  we  have  realized  that  a  very 
extreme  degree  of  anaemia  or  oligocytliaemia  forms  the  patho- 
logical groundwork  of  the  disease,  we  are  able  to  deduce  nearly 
all  its  characters  from  the  blood-change  as  simple  and  inevitable 
consequences  ;  and  the  exceptional  intensity  displayed  by  those 
characters  is  fully  explained  by  the  exceptional  intensity  of  the 
spanaemia.  Those  morbid  changes — such  as  fatty  degeneration 
of  the  heart  and  other  tissues,  hemorrhage  from  the  mucous 
surfaces  and  into  the  skin,  retina,  etc. — which  are  at  q^ice  of 
greater  pathological  interest  and  more  palpable  than  the  dis- 
orders of  function,  may  be  explained  in  the  same  way.  I  have 
already  said  enough  (p.  356)  about  the  fatty  change  that  occurs 
in  various  tissues,  especially  in  the  heart,  in  Biernier' s  anaemia, 
to  show  that  it  is  in  no  sense  to  be  regarded  as  specific.  If 
we  bear  in  mind  that  this  necrobiotic  change  occurs  in  all  forms 
of  anaemia,  provided  they  are  sufficiently^  severe  and  involve 
extreme  oligocythaemia,  we  shall  not  be  surprised  to  find  the 
excessive  diminution  in  the  number  of  red  corpuscles,  which  is 
so  constant  a  feature  of  progressive  pernicious  anaemia,  associ- 
ated with  a  considerable  degree  of  fatty  degeneration  in  the  heart 
and  elsewhere.  The  same  may  be  said  of  the  hemorrhagic  ]-»he- 
nomena  ;  they  are  not  in  any  way  pathognomonic  of  Biermer's 
anaemia,  but  are  likewise  met  with— as  epistaxis,  petechiae,  and 
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even  retinal  extravasations — in  certain  other  forms  of  anaemia 
and  allied  processes.  It  is  particularly  instructive  to  compare 
simple  pernicious  aufemia  in  this  respect  with  so-called  pseudo- 
leukhiemia  {ancemia  splenica  et  lymphatica)^  and  also  with 
true  leukhffimia ;  the  tendency  to  hemorrhage  being  as  marked 
ill  these  two  diseases  as  in  Biermer's  anaemia.  If  we  go  on  to 
inquire  what  histological  character  the  leukhaemic  and  pseudo- 
leukhaemic  processes  have  in  common  with  progressive  perni- 
cious anaemia,  whose  singular  clinical  malignity  they  share,  we 
find,  in  tlie  first  place,  that  it  does  not  consist  in  hyperplastic 
enlargement  of  the  spleen,  lymphatic  glands,  etc.,  nor,  secondly, 
in  an  increase  of  the  number  of  leucocytes  in  the  blood,  hnt, 
solely  and  entirely,  in  an  excessive  diminution  in  the  number 
of  red  disks,  which  is  equally  striking  in  all  three  diseases.  It 
is,  accordingly,  this  oUgocytlicemia  rubra  (which  is  hardly  ever 
met  with,  in  the  same  monstrous  proportions,  under  any  other 
circumstances)  which  must  be  regarded  as  the  essential  cause  of 
the  hemorrhagic  diathesis  in  progressive  pernicious  anaemia,  as 
weU  as  in  leukhaemia  and  pseudo-leukhaemia.  The  first  of  these 
three  diseases  appears  to  furnish  the  simplest,  and  therefore 
most  instructive  clinical  proof  of  this  assertion,  for  the  histo- 
logical conditions  associated  with  it  are  obviously  less  complex 
than  those  in  the  remaining  two.  In  my  opinion  (and  I  believe  it 
to  be  in  harmony  with  the  results  of  experimental  research)  the 
normal  renewal  of  the  capillary  walls — whether  functional  or 
nutritive — demands  that  they  shall  be  in  contact  with  highly 
oxygenated  blood.  When  the  supply  of  such  blood  runs  short, 
structural  changes,  slight  at  first,  and  subsequently  coarser 
(fatty  degeneration),  become  developed  in  the  capillary  walls, 
and  allow  extravasation  to  take  place,  at  first  per  diapedesin^ 
and  afterwards  ^er  r/ie^cm  also.  As  in  Cohnheim's  well-known 
experiments  "  on  the  dependence  of  the  integrity  of  the  vascular 
walls  upon  the  circulation,'"  a  temporary  arrest  of  the  blood- 
supply  to  a  limited  vascular  area  causes  a  complete,  though 
transient,  interruption  in  the  supply  of  oxygen  to  that  area,  so  % 
a  like  effect  is  produced  upon  the  entire  vascular  system,  in  a 


'  Untersuchungen  iiber  die  embolischen  Prozesse.    Berlin,  1872,  p.  28-57. 
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more  lasting  though  at  the  same  time  less  absolute  fashion, 
when  the  number  of  oxygen- carriers  in  the  blood  is  excessively 
reduced.  By  regarding  this  as  the  true  connection  between  the 
hemorrhagic  diathesis  on  the  one  hand,  and  the  oligocytha3mia 
on  the  other,  we  can  readily  understand,  not  merely  why  the 
tendency  to  bleed  should  be  so  exceptionally  pronounced  in  the 
three  diseases  we  have  been  comparing  with  one  another,  but 
also  why  it  should  be  so  much  less  common  in  other  forms  of 
anaemia,  and  especially  in  chlorosis.  In  severe  cases  of  the  last- 
named  affection,  the  numerical  diminution  of  the  red  corpuscles 
is  indeed  extreme  ;  but  it  hardly  ever  reaches  that  degree  which 
is  obviously  necessary  if  it  is,  alone  and  directly,  to  produce  the 
hemorrhagic  diathesis.  Of  course,  I  quite  admit  that  this  dia- 
thesis may  be,  and  perhaps  often  is,  produced  by  other  causes. 
Indeed,  I  firmly  believe  that  some  such  accessory  causes  must  be 
in  operation  whenever  we  find  hemorrhagic  symptoms  developed 
in  connection  with  a  moderate  degree  of  oligocythsemia,  or  even 
without  any  oligocythsemia  at  all.  (See  the  observations  on  this 
subject  in  the  chapters  on  Scurvy,  Haemophilia,  and  Purpura.)  I 

In  the  most  severe  forms  of  chlorosis,  the  red  corpuscles  (or  the  haemoglobin  of 
the  blood)  may,  as  I  have  already  pointed  out  (p.  526),  undergo  a  maximum  reduc- 
tion amounting  to  from  fifty  to  seventy-five  per  cent,  of  their  normal  number. 
That  in  well-marked  leukhaemia,  on  the  other  hand,  the  diminution  in  the  number 
of  red  corpuscles  is  far  greater,  seems  highly  probable,  for  we  have  reason  to 
believe  that  in  leukhtemia  the  oligocythcumia  rubra  is  essentially  due  to  a  failure  on 
the  part  of  the  rudimentary  corpuscles  to  develop  at  the  right  moment  into  colored 
disks ;  instead  of  doing  this,  they  degenerate,  for  the  most  part,  into  leucocytes. 
Hence,  we  are  able  approximately  (though  by  no  means  accurately)  to  measure  the 
absolute  reduction  in  the  number  of  red  corpuscles  by  the  increase  in  the  propor- 
tion of  leucocytes  in  the  blood.  Now,  we  know  that  in  Icukhtemia  the  colorless 
may  be  nearly  or  quite  equal  in  number  to  the  colored  elements ;  this  would  indi- 
cate a  most  enormous  reduction  in  the  latter,  since,  under  normal  conditions,  we 
find  only  one  leucocyte  to  about  three  hundred  red  disks.  True,  we  are  not  justi- 
tie(^  in  concluding  that  the  diminution  in  the  number  of  red  corpuscles  is  precisely 
equivalent  to  the  increase  iu  the  number  of  colorless  ones;  it  may  be  that  in 
leukhfcmia  the  total  number  of  corpuscular  elements  in  the  blood  is  augmented 
(sc.,  the  sum  of  red  -f  colorless  elements)  by  a  disproportionate  increase  in  the 
number  of  leucocytes  without  a  corresponding  diminution  in  the  number  of  red 
corpuscles.  Still,  in  the  final  stage  of  leukhajmia,  when  (just  as  in  pseudo-leukhffi- 
mia  and  progressive  pernicious  anaemia)  the  hemorrhagic  symptoms  are  most  con- 
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>l)icuous,  the  total  number  of  colored  elements  in  the  blood  must  amount  to  a  very 
siuall  fraction  indeed  of  their  original  number  during  health.  Besides,  Zenker 
showed  long  ago  that  the  hemorrhagic  tendency  in  leukhajniia  could  not  be 
attributed  to  the  augmentation  in  the  number  of  leucocytes;  he  pointed  out  that 
hemorrhages  of  ;in  exactly  similar  kind  might  occur,  without  any  leucocytosis,  in 
those  peculiar  maladies  which  we  nowadays  include  either  under  pseudo-leukha^mia 
or  under  progressive  antemia — such  cases  having  been  occasionally  observed  even  at 
the  time  when  Zenker  wrote,  though  they  had  not  yet  received  any  special  names  or 
places  in  our  systematic  pathology. 

There  still  remains  one  symptom  of  progressive  pernicious 
anaemia  to  be  considered,  whose  constant  presence  renders  it  one 
of  the  most  noteworthy  characteristics  of  the  disease,  while  at 
the  same  time  it  is  singularly  difficult  of  explanation  under  the 
pathological  conditions  that  are  here  associated  with  it.    I  mean 
fever.    In  my  own  cases,  as  in  those  of  Biermer,  no  adequate 
local  cause  for  the  pyrexia  could  be  discovered.    Hence,  I  am 
obliged,  like  Biermer,  to  refer  it  to  a  humoral  origin,  /.  e.,  to 
bring  it  into  immediate  causal  connection  with  the  anaemic  state 
of  the  blood.    Provisionally,  therefore,  I  am  willing  to  employ 
the  term  "anaemic  fever,"  chosen  by  Biermer.    But  how  can  an 
anaemic  condition  of  the  blood,  specially  characterized  by  a  dimi- 
nution in  the  amount  of  oxygen- carrying  haemoglobin,  be  made 
to  account  for  fever  ?  We  know  that,  as  a  general  rule,  it  lowers 
!  the  temperature  of  the  body  (p.  378).    We  are,  unfortunately, 
•  nnable  to  furnish  any  exhaustive  answer  to  this  puzzling  ques- 
I  tion,  since,  owing  to  the  novelty  of  the  facts  themselves,  and  the 
!  small  number  of  cases  observed,  no  direct  investigations  have 
1  hitherto  been  made  into  the  causes  and  mode  of  origin  of  ' '  anae- 
mic fever."     I  must  be  content  to  suggest  a  few  possibilities 
which  ought  to  be  kept  in  mind,  and  which  may,  perhaps,  turn 
out  hereafter  to  be  important  in  reference  to  the  pathogeny  and 
etiology  of  this  peculiar  form  of  pyrexia.    These  suggestions 
will  not  commit  us  to  any  positive  theory  concerning  its  nature  ; 
they  may  serve,  however,  to  mark  out  the  limits  within  which 
luture  inquiries  into  the  subject  will  have  to  be  conducted. 

In  the  first  place,  we  are  not  justified  in  attempting  to  invert  the  causal  relation 
l>(;tween  the  anteraia  and  the  fever,  and  to  ascribe  the  malignant  impoverishment  of 
the  blood  wholly,  or  even  principally,  to  the  fever.    The  following  are  the  reasons 
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against  any  such  attemijt:  (1.)  The  ana3mia  is  too  extreme  in  degree  to  be 
accounted  for  by  either  the  intensity  or  the  duration  of  the  fever,  (2.)  The  febrile 
movement  does  not  usually  set  in  till  after  the  anaemia  has  already  made  some  prog- 
ress. The  belief  that  the  fever  cannot  possibly  be  the  unknown  prime  cause  of  the 
malignant  ansemia  is  quite  compatible  with  a  recognition  of  the  fact  that  the  fever 
usually  hastens  the  course  of  a  progressive  anajmia  which  has  hitherto  been  unat- 
tended with  any  rise  of  temperature.  The  fever  becomes  an  auxiliary  factor  in 
bringing  about  the  final  catastrophe,  though  it  has  nothing  to  do  with  the  initial 
processes  of  the  disease.  The  only  hypotheses  still  open  to  us  are,  either  that  both 
fever  and  ansemia  are  joint  effects  of  some  one  fundamental  cause,  or  that  the 
excessive  anaemia  is  itself  the  immediate  cause  of  the  fever.  The  former  view  will 
obviously  gain  in  probability  if  it  should  be  proved  that  many  or  all  cases  of  pro- 
gressive pernicious  ansemia  are  due  to  the  operation  of  certain  hitherto  unknown 
specific  noxse  of  an  infective  character.  We  might  then  suppose  that  some  decom- 
jjosition  of  the  plasmatic  albuminates,  the  red  corpuscles,  etc. — some  zymotic  phe- 
nomena attended  by  a  production  of  heat — takes  place  in  the  blood  itself ;  the 
increase  of  heat  production  occasionally  manifesting  itself  by  a  febrile  rise  of  tem- 
perature, and  in  any  case  by  the  development  of  a  progressive  ansemia.  So  long, 
however,  as  no  direct  evidence  of  the  existence  of  a  specific  cause  has  been  obtained 
— so  long  as  it  continues  to  be  doubtful  whether  progressive  pernicious  anaemia  is 
always  due  to  the  same  cause  (p.  576) — we  shall  be  on  the  safe  side  in  recognizing 
the  possible  truth  of  our  remaining  hypothesis,  viz. ,  that  the  fever  may  be  a  direct 
result  of  the  extreme  ansemia.  That  this  view  is  not  necessarily  an  absurd  one — 
that  it  is  not  without  support  from  clinical  analogy — is  evident  if  we  take  leukhae- 
mia  and  pseudo-leukhaemia,  two  morbid  processes  which  have  many  points  of  con- 
tact with  progressive  anaemia,  into  consideration.  These  two  diseases  are  almost 
always  attended  by  fever ;  the  febrile  symptoms  making  their  appearance,  just  as 
in  simple  pernicious  anaemia,  towards  the  close  of  the  disease — i.  e.,  at  a  time  when 
the  splenic  tumor,  enlargement  of  the  lymphatic  glands,  etc.,  are  already  present, 
and  the  consecutive  blood-change  has  attained  its  maximum  degree  of  development. 
Hence,  there  are  grounds  for  seeking  the  cause  of  the  ijyrexia,  in  these  affections 
likewise,  not  so  much  in  the  hyperplastic  changes  that  occur  in  the  cytogenic  organs, 
but  in  the  altered  composition  of  the  blood  itself ;  all  the  more  as  the  very  same 
febrile  movement  occurs  in  progressive  anaemia  without  any  previous  or  subsequent 
enlargement  of  the  spleen,  lymphatic  glands,  etc.  A  chain  of  reasoning,  analogous 
to  that  given  above,  will  ultimately  bring  us  to  the  hypothesis  that  the  proI)able 
cause  of  the  ausemic,  leukhsemic,  and  pseudo-leukhajmic  fever  must  be  looked  for 
in  the  excessive  oligoajthcumia  ruhra.  Put  into  more  general,  and  therefore  more 
correct  language,  the  hypothesis  may  be  formulated  thus :  the  aggregate  of  symp- 
toms constituting  fever  may  and  habitually  does  arise  whenever  the  total  number  of 
red  corpuscles  is  reduced,  from  any  cause,  below  a  certain— always  very  low— pro- 
portion; always  supposing  the  patient  to  survive  for  a  suflicient  time.  I  quite 
admit,  for  my  own  part,  that  I  am  disposed  to  regard  this  hypothesis  as  the  true 
one,  though  of  course  I  do  not  consider  it  proved.    Some  further  data  of  an  enipiri- 
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cal  kind  may,  however,  be  urged  in  its  favor.    In  the  first  place,  I  shall  refer  to 
some  facts  tliat  liave  been  observed  in  men  and  animals  bled  from  a  vein.   As  Frese 
has  shown  (Virchow's  Archiv,  XL.  303),  a  large  venesection  is  followed  by  a  con- 
siderable fall  of  temperature ;  but  this  is  momentary,  and  is  succeeded  by  a  rise 
which  considerably  exceeds  the  normal  level  before  the  venesection,  and  may  attain 
a  febrile  height.    So,  too,  it  was  found  by  J.  Bauer  (p.  376)  that  the  production  of 
urea  is  temporarily  increased  by  bleeding,  and  that  artificially  induced  spana?mia  is 
clearly  followed  by  increased  decomposition  of  "organ-albumen."    Again,  in 
speaking  of  chlorosis,  I  alluded  incidentally  to  the  occasional  occurrence  of  tran- 
;  sient  febrile  symptoms  in  exceptionally  severe  cases  of  this  disease;  febrile  symp- 
t  toms  unattended  by  any  other  palpable  alterations  (Wunderlich,  Schulz,  and  others). 
I  Lastly,  I  may  refer  to  the  well-known  fact  that  excessively  anaemic  convalescents 
j  present  a  singular  instability  of  temperature,  and  are  very  liable  to  suffer  from 
t  febrile  paroxysms  without  apparent  cause.    These  facts  all  tend  to  show  that 
extreme  aufemia  is  in  some  way  connected  with  a  tendency  to  febrile  symptoms 
which  may,  under  certain  conditions,  pass  into  actual  fever. 

It  may  be  asked  how  we  are  to  imagine  the  rise  of  temperature  to  be  connected 
V  with  the  oligocythaemia  ?    Supposing  a  causal  relation  really  to  exist  between  them, 
tithe  pyrogenic  clement  must  obviously  consist  (as  in  any  other  form  of  fevei') 
either  in  diminished  loss  or  in  augmented  production  of  heat,  or  in  a  combination 
of  tlie  two.    Inasmuch  as,  at  the  present  time,  the  ordinary  forms  of  pyrexia  are 
i  usually  and  in  all  likelihood  rightly  attributed  to  the  combined  influence  of  reten- 
tion and  production,  we  may  fairly  assume  that  they  jointly  contribute  to  produce 
"anncmic  fever."    In  order  to  carry  out  this  idea  we  should  have  to  suppose,  in  the 
i;first  place,  that  the  altered  blood — the  dyscrasia — acts  as  an  irritant  on  the  peri- 
pheral vaso-mptor  nerves,  causing  a  periodic  ischsemia,  varying  in  degree,  of  the 
i^surface  of  the  body.    In  conformity  with  simple  physical  laws,  this  would  give  rise 
to  an  alternate  retention  and  escape  of  heat,  i.  e.  (supposing  heat  production  to  go 
non  at  a  uniform  rate),  to  alternate  elevation  and  depression  of  temperature.  But 
there  is  nothing  absurd — though  it  may  appear  at  first  sight  paradoxical — in  beftev- 
•ng  the  production  of  heat  to  be  increased  likewise,  even  when  the  blood  is  very 
|)oor  in  oxygen ;  nay,  Bauer's  observation  that  an  increased  elimination  of  urea  is 
imong  the  consequences  of  a  copious  venesection,  is  decidedly  in  favor  of  the  idea 
liat  certain  chemical  processes,  attended  by  an  evolution  of  heat,  are  rendered  more 
tive  tlian  usual.    It  must  not  be  forgotten  that  the  activity  of  the  molecular 
lianges  and  of  heat  production  in  the  living  cell  is  not  necessarily  proportionate 
'  the  store  of  energy  actually  present  in  the  blood.   Under  ordinary  circumstances, 
udeed,  a  proportion  of  this  sort  is  maintained,  the  actual  energy  employed  in 
^sue-metalx)lism  being  derived  from  the  potential  energy  contained  in  the  func- 
'"nally  active  constituents  of  the  blood;  the  latter  undergoing  conversion  (p.  379), 
the  interior  of  the  living  cell,  into  external  molecular  work  (heat,  motion,  electri- 
'"^y.  etc.).    The  better,  accordingly,  the  composition  of  the  blood,  the  more  favor- 
paribus,  will  be  the  conditions  essential  to  nutrition  and  the  production 
lieat.    But  even  under  normal  circumstances  the  intensity  of  these  processes  does 
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not  depend  exclusively  upon  the  quantity  of  the  blood ;  the  tissue  elements  theiix- 
sclves,  according  to  their  specific  nature  and  varying  state,  doing  their  work  now 
slower,  now  quicker,  the  condition  of  the  blood  remaining  constant,  i.  e.,  they  may 
withdraw  a  varying  proportion  of  material  charged  with  potential  energy  from  the 
blood  in  a  unit  of  time,  and  they  may  further  convert  a  variable  fraction  of  this 
potential  energy  into  actual  work.    Accordingly,  even  when  the  anajmia,  and  espe- 
cially the  oligocythgemia,  are  very  considerable  in  degree,  an  abnormal  amount  of 
heat  may  be  generated  whenever  the  nutritive  excitement  of  the  tissue-elements 
happens  for  any  reason  to  be  greatly  increased.  But  there  is  not  the  smallest  ground 
for  thinking  that  any  such  increase  takes  place  in  progressive  pernicious  anajmia, 
leukhfemia,  etc.,  and  hence  it  does  not  seem  justifiable,  at  any  rate  with  our  present 
knowledge,  to  ascribe  the  "anaemic  fever"  to  a  hypothetical  exaltation  of  trophic 
energy  in  the  tissue-elements,  provoked  by  the  extreme  oligocythtiemia.    There  is 
another  and  more  likely  way  of  looking  at  the  matter ;  the  extremely  inadequate 
composition  of  the  nutrient  fluid — more  especially  the  extreme  reduction  in  the  nimi- 
ber  of  red  corpuscles — in  progressive  anaemia  and  allied  disorders  may  be  supposed 
to  cause,  not  an  increased  activity  of  nutrition  (clearly  a  most  improbable  hypo- 
thesis), but  a  spontaneous  decay  or  necrobiosis  of  innumerable  tissue-elements.  Tliis 
view  is  supported  by  the  anatomical  changes  in  the  muscular  substance  of  the  heart, 
etc.    There  is  nothing  absurd  in  supposing  that  the  molecular  structure  of  the  cell 
is,  from  a  chemical  point  of  view,  lax  and  unstable,  requiring  (at  any  rate  in  the 
more  highly  organized  animals)  a  continual  restorative  activity  on  the  part  of  the 
blood  for  its  maintenance.    Should  this  restorative  influence  fail  or  prove  inade- 
quate, owing  to  some  defect  in  the  composition  of  the  nutrient  fluid,  the  complex 
substance  of  which  the  cell  consists  will  spontaneously  decay  and  break  up  into  z 
number  of  more  stable  products.     But  we  know  that  heat  is  always  set  free  wh 
chemical  compounds  of  a  more  stable  kind  are  generated  from  such  as  are  1 
stable,  even  when  oxidation  has  no  part  in  the  process.    Thus  we  have  a  possibl 
source  of  increased  heat-production  in  those  extreme  forms  of  blood-disease  o 
which  progressive  pernicious  anaemia  is  the  chief  type,  and  by  combining  its  influ 
ence  with  that  of  heat-retention  we  may  construct  a  possible  theory  which  will 
account  for  the  "  anaemic  fever."    Further  observation  and  direct  experiment  will 
be  required  to  show  whether  the  above  speculations  correspond  to  the  reality  or  not 

Nature  and  Patliogeny  of  the  Disease. 

It  is  clear  that  tlie  essential  nature  of  these  enigmatical  case 
of  pernicious  anaemia  will  remain  a  m^^steiy  until  we  have  ascer- 
tained the  ultimate  and  hitherto  unknown  causes  of  the  disease. 
But  our  ignorance  of  them  need  not  prevent  us  from  inquiring 
into  its  pathogeny  ;  for  the  latter,  at  any  rate  in  its  more  general 
features,  admits  of  being  deduced  from  the  symptoms  in  many 
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diseases  whose  causation  Is  obscure.    In  this,  as  in  all  other 
forms  of  autemia,  there  are  only  three  possibilities  among  whicli 
we  have  to  choose  (p.  291) :  the  anaemia  may  be  primarily  due  to 
inanition,  or  to  consumption,  or  to  both  together.    But  even 
these  elementary  questions  must,  for  the  present,  remain  unan- 
swered ;  we  neither  know  in  whicli  of  these  three  possible  modes 
progressive  pernicious  anaemia  comes  about,  nor  even  whether 
its  mode  of  origin  is  the  same  in  all  cases.    It  is  quite  possible 
that  both  in  their  pathogeny  and  in  their  etiology  different  cases 
may  differ  widely  from  one  another.     Great  as  is  the  likeness 
(apart  from  the  final  issue)  between  progressive  pernicious  anae- 
mia and  severe  chlorosis — much  as  we  may  be  disposed  to  regard 
.  an  arrest  of  sanguification,  an  inanition  of  the  blood,  as  the  prin- 
.  cipal  factor  in  the  former  disease,  nevertheless,  the  occurrence 
of  febrile  symptoms  (so  far  as  they  are  not  a  direct  consequence 
.  of  the  anaemia)  renders  it  possible  that  the  malignant  impoverish- 
!  ment  of  the  blood  ma}'"  be  due  primarily  to  consumption,  or  even 
I  to  the  combined  influence  of  consumption  and  inanition.  Precise 
i  investigations  concerning  tissue-metabolism — concerning  the  pro- 
duction of  urea  and  carbonic  acid — before  and  during  the  anaemic 
fever,  will  undoubtedly  shed  light  on  these  points  at  some  future 
time.    Our  present  dearth  of  information  on  this  subject  must 
be  ascribed  partly  to  the  rare  occurrence  of  the  disease,  partly 
to  the  fact  that  the  importance  of  getting  an  answer  to  these 
[uestions  has  not  hitherto  been  recognized,  and  no  adequate 
clinical  investigations  have  accordingly  been  undertaken. 


Complications  and  Sequelce. 

In  speaking  of  the  causes  of  progressive  pernicious  anaemia, 
I  pointed  out  that  it  not  unfrequently  breaks  out  in  persons 
exposed  to  various  debilitating  influences  (unhealthy  dwellings, 
want  of  food,  exhausting  discharges,  etc.);  but  that  no  such 
influences  can  be  regarded  as  the  cardinal  elements  in  its  causa- 
tion. Perhaps  it  may  be  more  correct  to  speak  of  the  pernicious 
anaemia  in  such  cases  as  a  complication  supervening  on  an  ordi- 
nary idiopathic  or  symptomatic  anaemia,  the  true  causes  of  the 
complication  being  totally  unknown.    Moreover,  I  am  inclined 


596       IMMERMANN. — GENERAL  DISORDERS  OF  NUTRITION. 

to  put  the  same  interpretation  on  those  cases  of  chlorosis  in 
which,  after  the  usual  symptoms  have  lasted  for  a  variable 
time  and  the  diagnosis  has  been  correctly  established,  fever 
comes  on  without  any  obvious  cause,  hemorrhagic  accidents  are 
developed,  and  the  patient  succumbs  at  the  end  of  a  few  weeks, 
in  a  state  of  utter  prostration,  and  in  spite  of  the  most  vigorous 
tonic  treatment  (Wunderlich).  For,  if  we  compare  the  course  of 
the  malady  in  such  exceptional  cases  with  that  which  it  ordi- 
narily follows,  we  can  hardly  avoid  the  conclusion  that  the 
disease  was  at  first  a  simple  chlorosis,  which  may  possibly  have 
retained  its  uncomplicated  form  for  some  considerable  length  of 
time,  and  that,  at  a  given  moment,  certain  fresh  causes  of  an 
unknown  order  came  into  operation  and  modified  the  usual 
symptoms  of  chlorosis  so  as  to  make  the  disease  assume  the 
character  of  a  pernicious  ansemia.  In  formal  language,  we  are 
driven  to  assert  that  the  malignant  constitutional  disorder  has 
supervened,  in  consequence  of  unknown  causes,  upon  an  ordi- 
nary chlorosis  as  a  complication  or  sequela  of  the  latter. 
Whether  the  pernicious  ansemia  grow  out  of  a  chlorosis  or  a 
common  ansemia,  it  is  the  malignity  of  the  disease,  the  absence 
of  any  sufficient  cause  for  this  malignity,  and  the  addition  of 
certain  special  characteristics  (fever,  hemorrhagic  diathesis)  that 
throw  up  the  complication  from  the  background  of  the  antece- 
dent and  more  ordinary  affection,  and  entitle  it  to  claim  the  rank 
of  an  independent  process.  And  if  it  is  to  have  a  name  of  its 
own,  that  chosen  by  Biermer  seems  for  the  present  to  be  the  most 
appropriate  one ;  for  the  state  we  are  now  considering  is  clini- 
cally identical  with  that "  progressive  pernicious  ansemia"  which, 
as  we  have  already  learned,  may  arise  without  aii}^  pathological 
antecedents,  and  without  any  known  cause  ("  spontaneously "), 
in  previously  healthy  persons  (p.  575). 

But  in  the  above  cases,  we  have  been  considering,  not  any 
complications  or  sequelse  of  progressive  pernicious  ansemia,  but 
the  latter  disease  as  itself  a  terminal  complication  of  other 
maladies  (of  ansemia  or  of  chlorosis).  We  have  next  to  inquire 
whether,  in  the  course  of  a  progressive  pernicious  ansemia,  any 
further  complications  may  arise  ?  Apart  from  certain  catastrophic 
phenomena,  e.  g.,  cerebral  hemorrhage  (Biermer),  which  are 
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occasionally  met  with,  but  which,  strictly  speaking,  ought  to 
be  viewed  as  symptoms,  or  as  peculiarly  unfortunate  localiza- 
tions of  the  general  hemorrhagic  diathesis,  etc.,  we  cannot  be 
said  to  know  of  any.  Progressive  pernicious  anaemia,  looked  at 
from  a  clinical  point  of  view,  occurs  either  as  an  independent 
malady,  or  as  the  closing  member  of  a  series  of  constitutional 
disturbances — as  the  direct  cause  of  the  lethal  issue,  by  leading 
to  a  gradual  extinction  of  all  the  organic  functions. 

Diagnosis. 

We  may  suspect  the  presence  of  progressive  pernicious  anse- 
mia  whenever  we  find  the  symptoms  of  ordinary  anaemia,  espe- 
cially the  pallor  of  the  integument  and  the  failure  of  bodily 
energy,  developed  in  an  extreme  degree  without  there  being  any 
discoverable  organic  disease  to  account  for  their  intensity.  Our 
suspicions  will  be  strengthened  if  the  patient  is  of  the  female  sex 
and  if  the  illness  has  come  on  during  pregnancy  ;  for  we  know 
that  pernicious  anaemia  is  most  common  in  pregnant  women. 
But  in  these  very  cases  we  must  be  extremely  careful  to  examine 
the  urine,  for  a  similar  degree  of  paleness  and  debility  may 
result  from  serious  kidney-disease  with  albuminuria  becoming 
imperceptibly  developed  during  gestation.  When  intense  anae- 
mia, apparently  of  spontaneous  origin,  presents  itself  in  a  male, 
we  must  not  allow  the  question  of  sex  to  lull  our  suspicions ; 
for,  although  progressive  pernicious  anaemia  is  rare  in  males, 
chlorosis  is  rarer  still.  Whatever  the  age,  sex,  etc.,  of  the 
patient,  the  diagnosis  of  pernicious  anaemia  will  always  derive 
support  from  our  failure  to  obtain  any  adequate  explanation  of 
the  symptoms,  either  by  carefully  examining  the  various  organs, 
or  by  inquiries  into  the  patient' s  history.  Want  of  the  neces- 
saries of  life,  and  exhausting  disease,  may  have  preceded  the 
attack,  but  they  are  not  enough  to  exclude  progressive  perni- 
cious anaemia  from  our  consideration.  Of  course,  I  assume  that 
the  degree  of  anaemia  is  out  of  proportion  to  the  severity  of  the 
antecedent  nox»,  and  that  the  altered  blood  does  not  respond  as 
iisual  to  an  appropriate  course  of  tonic  treatment,  both  causal 
and  essential.    The  more  fruitless  all  our  tonic  remedies,  the 
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more  decided  the  contrast  between  the  onward  course  of  the 
anaemia  and  the  means  we  employ  to  check  it— the  nutritious 
diet,  the  iron,  the  transfusion  of  blood— the  more  vividly  will  the 
progressive  and  pernicious  character  of  this  strange  disease  force 
itself  on  our  attention  while  the  patient  is  alive,  and  the  less 
needful  will  be  the  evidence  derived  from  post-mortem  examina- 
tion to  confirm  our  diagnosis. 

Lastly,  there  are  a  few  symptoms  which,  though  not  by  any 
means  pathognomonic,  afford  great  assistance  in  enabling  us 
to  recognize  the  disease.    1.  The  association  of  extreme  pallor 
with  a  relatively  insignificant  degree  of  emaciation.  This  feature 
is  common  to  progressive  pernicious  anaemia  with  chlorosis, 
and  also  with  leukhaemia  and  pseudo-leukhaemia ;  but  it  disr 
tinguishes  it  from  all  other  forms  of  severe  anaemia,  more  espe- 
cially from  the  cancerous  cachexia,  the  hectic  state,  etc.    2.  The 
unusual  loudness  and  jDersistency  of  the  cardiac  murmurs.  Just 
as  in  severe  cases  of  chlorosis,  leukhaemia  and  pseudo-leukhae- 
mia, this  indicates  the  extreme  degree  of  the  blood-change  and 
of  the  consequent  disturbance  in  the  function  and  nutrition  of 
the  heart ;  accordingly,  it  may  assist  us  in  arriving  at  a  diag- 
nosis after  we  have  eliminated  the  three  last-named  diseases. 
3.  The  moderate  dropsy  that  almost  invariably  shows  itself 
towards  the  close  of  life.    This  serves  more  especially  to  distin- 
guish progressive  pernicious  anaemia  from  chlorosis,  which  so 
closely  resembles  it.    Dropsy  is  exceedingly  rare  in  the  latter 
affection,  whereas  it  is  common  in  many  forms  of  ordinary  anae- 
mia.   4.  The  hemorrhagic  symptoms,  particularly^  the  retinal 
extravasations.    These  are  much  more  common  in  pernicious 
anaemia  than  in  chlorosis  or  in  ordinary  anaemia,  their  relative 
frequency  in  this  disease  being  onl}^  paralleled  in  leukhaemia  and 
pseudo-leukhaemia.    5.  The  so-called  "  anaemic  fever."  Febrile 
paroxysms  in  the  course  of  a  severe  aujiemia  of  obscure  origin 
must  always  be  regarded  (when  the  fever  cannot  be  otherwise 
accounted  for)  with  great  suspicion.    AVhen  we  consider  how 
constant  a  feature  of  Biermer's  disease  fever  appears  to  be, 
especially  towards  its  close,  it  seems  fair  to  lay  stress  upon  this 
symptom  when  we  are  trying  to  decide  that  a  doubtful  case  is 
really  one  of  progressive  pernicious  anaemia. 


I 


PllOGRESSIVE  PEKNICIOUS  ANEMIA.— DIAGNOSIS.  599 

Altliougli  I  quite  admit  tliat  Biermer's  anaemia  may  be  com- 
plicated with  other  morbid  processes  of  an  allied  kind  (see  p. 
596),  still,  the  latter  present  a  sufficient  number  of  distinctive 
characters  to  prevent  all  risk  of  error,  at  any  rate  in  uncom- 
plicated cases.  I  allude  especially  to  the  three  diseases  v^^ith 
which  progressive  pernicious  ansemia  seems  to  be  most  nearly 
allied,  viz.,  chlorosis,  leuMuiemia,  and  pseudo-leukhsemia  {ance- 
mia  splenica  et  lympliatica).  If  we  briefly  summarize  the  more 
important  features  of  these  several  affections,  and  contrast  them 
with  those  of  Biermer's  ansemia,  we  shall  arrive  at  the  following 
conclusions  bearing  on  differential  diagnosis. 

Chlorosis  is  a  constitutional  malady  which  usually  depends 
on  a  congenital  hypoplasia  of  the  blood ;  its  effects  generally 
show  themselves  at  puberty,  and  almost  exclusively  in  females. 
In  mild  cases  the  disproportion  betw^een  the  growth  of  the  blood 
and  that  of  the  tissues  becomes  obliterated  after  puberty ;  its 
manifestations  disappear  for  good  without  leaving  any  appreci- 
able traces  behind  them.  In  severe  cases,  on  the  other  hand,  the 
disease  persists,  or,  at  any  rate,  shows  a  great  disposition  to 
recur.  Chlorosis  is  not  attended  by  any  liability  to  dropsy  ;  it 
is  scarcely  ever  accompanied  by  fever  or  by  any  decided  signs  of 
a  hemorrhagic  diathesis.  When  moderately  severe,  it  usually 
admits  of  being  cured  with  surprising  rapidity  by  suitable  rem- 
edies ;  even  when  severe,  it  may  be  temporarily  suppressed. 
Finally,  w^hen  left  to  itself,  it  presents  at  worst  a  stationary, 
but  not  a  progressive  or  malignant  character.  Leukhsemia  and 
pseudo-leukhsemia,  on  the  other  hand,  resemble  Biermer's  anae- 
mia in  running  a  progressive  and  malignant  course  ;  they  also 
resemble  it  in  being  associated  with  a  tendency  to  fever  and  to 
hemorrhage.  They  differ  from  it,  however,  in  being  attended 
with  overgrowth  of  the  spleen,  the  lymphatic  glands,  the  marrow 
of  the  bones,  etc.  ;  and  the  absence  of  these  features,  or,  at  any 
rate,  of  the  first  two,  may  easily  be  ascertained  by  physical 
examination  during  life.  Finally,  leukhaemia  is  specially  char- 
acterized by  an  excessive  increase  in  the  number  of  leucocytes 
m  the  blood,  which  may  readily  be  determined  by  the  micro- 
scope ;  but  some  caution  is  necessary  in  drawing  inferences  from 
microscopical  examination,  for  a  considerable  degree  of  relatim 
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leucocytosis  is  occasionally  met  with  in  simple  pernicious  anje- 
mia  (p.  587),  and  may,  if  the  state  of  the  cytogenic  organs  be  left 
out  of  account,  lead  us  to  confound  the  disease  in  qnestion  with 
leukhsemia. 

On  the  other  hand,  true  leukhsemia  may  be  mistaken  for 
progressive  pernicious  anaemia  when,  as  sometimes,  though 
rarely,  happens,  the  hj^perplasia  is  more  active  in  the  marrow  of 
the  bones  and  other  inaccessible  cytogenic  tissues  than  in  the 
readily  accessible  spleen  and  lymphatic  glands.  In  such  cases  a 
thorough  examination  of  the  blood  and  of  the  skeleton  during 
life,  and,  above  all,  a  careful  inspection  of  the  body  after  death, 
will  throw  the  necessary  light  on  the  case.  By  way  of  illustra- 
tion, let  me  quote  a  brief  abstract  of  the  following. case  from  the 
Basle  Hospital.    It  has  been  published  at  length  elsewhere.^ 

L.  N".,  a  girl  of  seventeen ;  previous  health  good  ;  has  been  growing  steadily 
paler  and  weaker  for  the  last  eight  weeks.  Quite  lately  she  has  begun  to  suffer 
from  fever,  with  frequent  epistaxis  and  a  petechial  eruption.  On  admission, 
corpse-like  pallor,  numerous  petechise,  traces  of  blood  about  the  gums,  fauces,  and 
nostrils,  were  observed ;  high  fever  (40°  C.  =  104°  P.,-  and  upwards) ;  loud  systolic 
murmurs  over  the  prsecordial  region ;  pulsation  in  right  jugular  vein;  no  increase 
of  cardiac  dullness ;  slight  enlargement  of  spleen.  The  blood  exhibits  a  very  con- 
siderable increase  in  the  number  of  its  leucocytes  (one  colorless  to  twenty  red 
corpuscles).  Most  of  tlie  leucocytes  are  small,  with  relatively  large  nuclei,  as  in 
lymphatic  leukhsemia.  ISTo  enlarged  lymphatic  glands.  Sternum,  ribs,  vertebral 
column,  and  other  parts  of  the  skeleton  very  sensitive  to  pressure  and  percussion. 

Probable  diagnosis:  subacute  myelogenic  leukha^mia. 

Death  seventy  hours  after  admission. 

Sectio  caclaveris. — Extreme  paleness  universal;  petechiie ;  blood  shows  the 
characters  described  above;  extreme  fatty  degeneration  of  the  heart;  spleen 
slightly  enlarged  ;  no  enlarged  lymphatic  glands  ;  great  overgrowth  of  the  marrow 
in  all  the  bones  examined  (ribs,  sternum,  bodies  of  vertebrse,  femur).  Numerous 
retinal  extravasations. 

In  this  case,  which  might  have  been  taken,  even  on  the  post-mortem  table,  for  a 
typical  example  of  progressive  pernicious  anoomia,  had  the  bones  not  been  examined, 
a  correct  diagnosis  during  life  was  only  rendered  possible  by  the  peculiar  state  of 
the  blood  and  the  sensitiveness  of  various  parts  of  the  skeleton.  The  characters  of 
the  blood  afforded  decisive  proof  that  the  primary  change  in  this  fluid  consisted, 
not  in  any  deficiency  of  red  corpuscles,  but  in  an  excess  of  young,  immature,  color- 
less elements— in  a  leukhcemia.    Now,  as  the  spleen  and  lymphatic  glands  were 


'  See  my  paper,  Case  III.  p.  236. 
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free  from  the  changes  they  usually  present  in  Icukhtemia,  -while  the  skeleton 
exhibited  the  exaggerated  sensibility  alluded  to  by  Hosier  as  a  sign  of  the 
myelogenic  form  of  the  disease,  my  attention  was  naturally  drawn,  even  during  the 
patient's  lifetime,  to  the  marrow  of  the  bones,  which  was  actually  found  after 
death  to  have  been  the  principal  source  of  the  leukhtemia. 


Duration,  Issues,  Prognosis. 

The  duration  of  progressive  pernicious  anaemia  may  vary  (as 
recorded  cases  show)  within  moderately  wide  limits.  Inasmuch, 
however,  as  its  onset  is  nearly  always  imperceptible,  no  precise 
estimate  of  its  duration  can  be  formed,  especially  in  complex 
cases.    It  seldom  lasts  for  less  than  six  or  eight  weeks,  or  for 
more  than  the  same  number  of  months.     When  it  comes  on 
during  pregnancy,  death  always  takes  place  before  the  normal 
term  of  gestation  is  reached  (Gusserow).    But  the  chance  of  a 
favorable  result  is  in  the  highest  degree  doubtful,  even  apart 
i  from  pregnancy,  when  the  disease  is  well  marked.    Our  present 
y  experience  justifies  us  in  regarding  every  case  as  tending  inevita- 
\  bly  to  a  lethal  issue.   Death  usually  occurs  undar  circumstances 
c  of  extreme  prostration ;  all  the  functions  are  extinguished  gradu- 
I  ally,  and  without  any  great  struggle.    Sometimes,  though  more 
rarely,  death  takes  place  suddenly  and  unexpectedly  from 
syncope  or  cerebral  hemorrhage.    I  have  already  stated  that, 
when  the  patient  is  pregnant,  abortion  usually  precedes  death 
by  a  short  interval.    Hence,  the  occurrence  of  labor-pains  in  a 
pregnant  woman  suffering  from  progressive  pernicious  anaemia 
must  be  regarded  as  a  sure  sign  of  immediate  danger,  coincident 
with  the  first  approach  of  the  death-agony,  and  the  immediate 
precursor  of  death  itself. 


Treatment. 

So  long  as  we  are  ignorant  of  the  true  causes  of  the  disease — 
^ur  etiological  knowledge,  imperfect  as.it  is,  relating  exclusively 
to  a  few  occasional  and  auxiliary  factors — there  can  be  no  ques- 
tion of  preventive  measures  or  of  any  adequate  fulfilment  of  the 
'ndicatio  causalis.  Experience  leads  me  to  doubt  whether  the 
'«moval  of  the  auxiliary  causes,  where  these  exist,  is  of  much 
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use.  Still,  we  must  do  all  we  can  to  combat  whatever  influences 
of  the  kind  we  may  discover  in  any  individual  case  ;  ways  and 
means  will,  of  course,  vary  with  the  nature  of  the  sui:)posed 
auxiliary  causes.  Looked  at  from  this  point  of  view,  Gusserow's 
suggestion  that,  in  progressive  pernicious  anaemia  associated 
with  i^regnancy,  premature  labor  should  be  induced  as  early  as 
possible,  in  order  to  prevent  inevitable  death,  is  of  great,  though 
purely  theoretical  interest.  I  do  not  know  if  the  suggestion  has 
ever  yet  been  carried  out ;  even  one  successful  case  would  justify 
us  in  adopting  this  heroic  measure.  In  the  meantime,  I  am  not 
sufficiently  convinced  on  d  priori  grounds  of  the  benefits  to  be 
anticipated  from  its  adoption,  to  venture  any  positive  statements 
in  its  favor.  I  believe  that  pregnancy  is  an  important  predis- 
posing or,  perhaps,  exciting  cause  of  the  disease ;  but  I  greatly 
doubt  if  its  removal  would  be  followed  by  an  arrest  of  the  dis- 
ease itself. 

The  fulfilment  of  the  indicatio  morhi  will  naturally  consist  in 
an  energetic  employment  of  all  the  roborant  measures  at  our 
command,  viz.,  a  nourishing  and  strengthening  dietar}?-,  large 
doses  of  wine,  iron,  quinine,  etc.,  and,  above  all,  transfusion. 
Unfortunately,  however,  experience  has  taught  us  that  not  one 
of  these  measures,  including  transfusion  (Gusserow),  exerts  any 
radical  influence  on  this  form  of  anaemia,  or  even  appears  capable 
of  ajDpreciably  delaying  the  fatal  issue.  Indeed,  the  absolute 
fruitlessness  of  all  tonic  treatment  and  the  uninterrupted  pro- 
gress of  the  disease  towards  death  are  the  essential  clinical  char- 
acteristics of  this  peculiar  and  enigmatical  affection.  The  name 
given  to  it  by  Biermer  would  cease  to  be  applicable  were  our 
therapeutic  efforts  capable  of  achieving  any  measure  of  success. 

We  must  content  ourselves  for  the  present  with  prescribing 
the  above  remedies,  indicated  as  they  are  by  reason,  without  any 
hope  of  doing  good.  The  symptoms  must  be  met  as  they  arise. 
How  to  do  this  I  need  not  explain  here,  for  I  can  add  nothing  to 
the  instructions  that  I  haye  already  given  (p.  492  et  seq.). 


CORPULENCE. 


IMMERMANN. 


» 


Corpulence. 


(Synonyms :  Obesity,  Adipositas,  Lipomatosis  universalis,  Poly- 
sarkia,  Fettleibigkeit,  Fettsuclit.) 


Literature. 

JTipjJoh'ates,  Aphorism  11.  44.  V.  46.    Id.  De  salubri  diaeta  IV. — Celsus,  Medecin. 
Lib.  II.  Cap.  1. — Oalenus,  Methodus  medendi  IX.  3. 

Sebiz,  De  marasm.  et  gracilescent.  sanor.  et  aegrotant.  crassitie  et  obesitate  natural, 
et  morbos.  Argentorat.  1658. —  TFoZ/',  De  obesitate  exsuperante.  Jena,  1683. 
— Schaper,  De  obesitate  nimia.  Rostock.  1701. —  Verdries,  De  pinguedin.  usib. 
et  nocumentis  in  corp.  hum.  Giess.  1702. — QicelmahjDe  pinguedin.  usib.  et 
nocument.  Giess.  1702. — Ehrlich,  De  obesorum  ad  mortem  proclivitate.  Ilal. 
1730. —  Walther,  De  ohesis  et  rorsicihus.  Lips.  1734. — Homeroch,  De  pingued. 
ejusque  sede.  Lips.  1737. — Schulz,  De  obesitate.  Ludg.  Bat.  1752. — Malcolm 
Flemming,  Ueber  die  Natur,  Ursachen  und  Heilung  der  Fettsucht.  A.  d.  Engl, 
von  Plenclc.  Wien.  1767. — Leidenfrost,  De  morb.  adip.  Duisburg.  1772. — 
Bachiene,  De  adip.  Ultraject.  1774. — JRiemer,  De  obesit.  caus.  praecip.  Hal. 
1778. — Lorry,  De  la  graisse  dans  le  corpus  humain.  Mem.  de  la  Societe  de 
Medec.  Paris,  1779.  p.  97  s. — Ebert,  De  obes.  nimia  et  morb.  in  orirent.  Get- 
ting. M^Q.—Jannssen,  Physiol,  und  path.  Abhandl.  von  dem  thierischen  Fette. 
Hal.  ll^Q.—Renssing,  De  pingued.  sana  et  morbosa.  Jen.  1791. — Sejfert,  Diss, 
phys.  path,  de  pingued.  Gryphisw.  1794.— Diction,  des  scienc.  medical.  T. 
XIX.  p.  295.  Paris,  l%\l.—Craken,  De  pingue  et  pingued.  Edinb.  1805. 
—Bichat,  Anat.  gCmgr.  T.  I.  p.  54  sqq.—Dardonville,  Sur  Tob^sitC.  Paris, 
1811.  —  G.  J.  Jaeger,  Vergl.  einiger  durch  Fettigkeit  oder  colossal  Bild. 
ausgezeichnetcr  Kinder  und  einiger  Zwerge.  Stuttgart,  lS2l.~Kuehn,  De 
pinguedin.  imprimis  hominis.  Lips.  lS29.—Oruene,  De  sana  et  morbos. 
pingued.  Berol.  1S2Q. —Schlemmer,  N.  ostr.  medic.  Jahrb.  L  p.  74— K  J. 
Oraefe,  Graefc's  und  Walther's  Jahrb.  Vol.  X.  p.  d67.—Ammon,  ibidem,  Vol. 
X,  p.  427-4^7.— Baumgaertner,  Bad.  Annal.  d.  ges.  Heilk.  Vol.  IIL  2.  p.  23.— 
Wadd,  Comment  on  coqmlence.  Lond.  lS2S.—Kretitzhsrg,  De  polypionia. 
Qotting.  lS2\).—Fi8c7ier,  Priifcnde  Blicke  auf  das  Embonpoint  der  Manuer 
und  Frauen.  Nllrnberg,  lSd2.—Senofonte  Taroni,  Omodei  Ann.  univ.  di  medic. 


606 


IMMERMANN. — CORPULENCE. 


1834.  April. — Reclicrches  sur  I'obCsitd  par  le  Dr.  K  .  Paris,  1837.  Leon 

de  la  Panouse,  Sur  rembonpoint  et  I'obgsitg,  Deutsche  Uebersetzung.  Kas- 
sel,  183d.—  Watt,  Die  Corpulenz  als  Krankheit,  ihre  Ursachen  und  Heilun" 
Aus  d.  Engl,  nebst  Zusiitzen  uud  Bereiclierungen  des  Dr.  Leon.  Weimar,  1839. 
— Richard,  Trait6  pratique  des  maladies  des  enfants.  Paris,  lS3d.—  Ventzki, 
De  priraelosi  nimia.  Diss.  inaUg.  Berlin,  ISil.— Bowman,  Lancet,  1841-1842. 
V.  I.  p.  560  ss.—SiarJc,  Allegemeine  Pathologie.  Vol.  11.  p.  2S1.— Chambers, 
Corpulence,  or  the  excess  of  fat  in  the  human  body.  Lond.  1850.— Virchow, 
Handbuch  der  spec.  Pathologie  und  Therapie.    Erlangen,  1854.  Vol.  L  p.  344. 

—  W iinderlich,  Handbuch  der  Pathologie  und  Therapie.   Vol.  II.  p.  27  ;  Vol. 

IV.  547. — Roessr,  Der  Fettsucht  in  Bazug  ihres  Einflusses  auf  den  todtlichen 
Verlauf  bei  Typhus  und  anderen  fieberhaften  Krankheiten.  Memorabilien,  Vol. 

V.  3.  18Q0.—D ucJiesne-Duparc,  Gaz.  des  hopitaux  18,  19  (1862),  8  (1863).— 
Banting,  W.,  Letter  on  Corpulence  addressed  to  the  public.  London,  1864. 
— E.  Smith,  Lancet,  I.  20,  21.  May,  1864. — Langdon  H.  Down,  Lond.  Hosp. 
Rep.  I.  p.  97  {18Q^).  —  Msnville,  Gazette  des  hopitaux,  1864.  44. — Daniel,  Bul- 
letin de  thgrap.  LXVIL  1.  p.  44.  1864.  Id.,  Physiologic  appliquee,  etc.  (1865). 
Paris.  Delahaye.— Fir-c/wwJ,  Archiv.  Vol.  VIIL  (1855)  p.  537.  IX.  p.  281;  Die 
krankhaften  Geschwiilste  I.  p.  364  ;  Cellularpathologie  IV.  (1870)  p.  400-432. 

—  Czajewicz,  Archiv  f.  Anatomie,  Physiologic,  etc.  (1866),  p  28d.—Kuehne,  Lehr- 
buch  der  physiol.  Chemie.  Berlin,  1868.  p.  365-382. — J.  Vogel,  Corpulenz, 
ihre  Ursachen.  Verhutung  und  Heilung  u.  s.  -w.—IL  Meissner,  Schmidt's  Jahr- 
biicher  Vol.  CXXVII.  (1865)  p.  168. — Schindler,  Reductionscur  zur  Verhiituug 
und  Heilung  der  Fettsucht.  Wein,  1868.— FfiY,  Zeitschrift  f.  Biologic.  Vol. 
V.  p.  79-169  (1869);  VoL  V.  p.  Z2d.—Ssubotin,  ibidem.  Vol.  VL  1,  p.  73-94 
{1810).— Memming,  Centralbl.  d.  med.  Wissenschaften,  VL  p.  481-3  (1870); 
Archiv  f.  mikroskopische  Anatomie,  VIL  p.  32-80  [1810).— Toldt,  Sitzgsber. 
der  k.  k.  Academic  zu  Wein.  Math,  naturw.  CI.  Vol.  LXIL  2.  p.  445-467.— 
EadziejewsJci,  Virchow's  Archiv,  Vol.  XLIH.  p.  268  fE.— J!  Barter,  Zeitschrift  f. 
Biologic,  VoL  VIIL  (1872)  p.  567.— i^.  Hofmann,  Der  Uebergang  des  Xah- 
rungsfettes  in  die  Zellen  des  Thierkorpers.  Munchen,  1872  (Habilitations- 
schrif  t) .  ^ 

Historical  Sketch. 

That  distinction  which  we  make  between  "fat"  and  "thin," 
as  regards  the  external  appearance  of  individuals,  and  through 
which  so  essential  a  part  of  onr  inner  somatic  lot  (Geschehen)  (to 
nse  the  word  in  its  most  precise  sense)  t^vpically  expresses  itself, 
has  undoubtedly  existed  everywhere  and  in  all  ages  ;  and  among 
these  "fat  people"  there  have,  always  and  everywhere,  been 
some  «  uncommonly  fat  people,"  whose  immoderate  circumfer- 
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ence  and  abnormal  corpulence  have  obtained  i'or  them  a  popular 
t-elebrity.  To  attempt  to  trace  the  history  of  this  adipose  disease 
from  its  origin  in  antiquity  would  be  a  hopeless  task,  for  the 
affection  being  undeniably  as  old  as  the  human  race  itself,  or,  at 
any  rate,  as  civilization,  with  civilization  it  is  indeed  genetically 
related,  inasmuch  as  its  development  is  clearly  influenced  by 
many  conditions  resulting  therefrom. 

To  this  very  circumstance  the  affection  owes  its  popularit}^, 
and  the  corpulent  patient  himself  the  role  he  has  from  time 
immemorial  played  in  the  motley  fair  of  life,  among  all  cultured 
nations ;   for  the  knowledge  that  certain  human  weaknesses 
which,  however  amiable  they  may  be,  still  remain  weaknesses, 
often  plainly  conduce  to  the  production,  the  pathological  condi- 
tions, of  corpulence  soon  forces  itself  upon  the  consciousness  of 
the  masses,  and  taken  in  connection  with  the  peculiarity  of  the 
corpulent  liahitus — the  disproportion  between  height  and  girth, 
the  ludicrous  clumsiness  of  movement,  etc. — stamped  the  corpu- 
lent man  once  for  all  as  a  comic  figure,  strive  as  he  might  against 
such  an  estimate.    As  an  involuntary  comic  character  he  was 
therefore  always  a  welcome  and  remunerative  subject  for  art,  as 
!  soon  as  it  began  to  descend  from  its  ideal  height,  and,  abandon- 
:  ing  the  sublime,  to  permit  the  burlesque  genus  in  its  turn  to  find 
f  expression.    And  if  it  be  the  most  difficult  problem  for  true  art, 
i  in  representing  a  mean  object,  while  preserving  the  truth  of 
1  nature  in  the  portrait,  to  shed  over  it  the  illuminating  gleam  of 
\  the  ideal  and  of  poesy,  who  will  not  frankly  acknowledge  that 
t  the  corpulent  man  has  obtained  the  honor  and  glory  of  the  full- 
est artistic  portrayal !  For  who  that  gazes  with  admiration  upon 
the  antique  plastic  representations  of  the  Bacchic  rout  can 
behold  the  old  fat-bellied  pedagogue  Silenus,  surrounded,  upheld, 
and  borne  along  in  the  train  of  the  ever-young  and  folk-compel- 
ling god,  by  the  wanton  race  of  long-eared  fauns  and  goat-footed 
satyrs ;  who  can  delight  his  soul  with  the  prudent  life-lore  and 
quaint  rogueries  with  which  Sir  John  Falstaff,  a  second  Silenus, 
amid  his  followers  daily  and  nightly  enlivens  the  frolics  of  the 
yonng  Prince  Henry,  a  second  folk-compeller,  without  feeling 
himself— temperate  son  of  this  weighing  and  measuring  nine- 
teenth century  though  he  be— still  deeply  stirred  by  those  pri- 
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mordial  pleasures  that  once  moved  the  men  of  Greece  and  tlie 
contemporaries  of  Shakspeare  ?  Let  us  hope  that  even  our  great- 
grandchildren may  be  made  partakers  in  them  through  frank 
companionship  with  these  masterpieces  of  plastic  and  dramatic 
art.  A  reference  to  these  two  figures,  both  alike  noble  and  clas- 
sic, is  sufficient  aptl}^  to  indicate  the  prominent  place  that  "the 
fair,  round  belly ' '  has  lastingly  won  for  itself,  as  a  comic  type, 
in  the  popular  mind  as  well  as  in  the  realm  of  popular  art. 

It  is,  however,  more  to  the  purpose  at  present,  briefly  to 
notice  those  more  practical  efforts  which  have  had  for  their  j 
object  the  prevention  or  removal  of  this  disease,  and  which  have 
originated  partly  in  the  insight  which  has  been  acquired  as  to  its 
genesis,  and  partly  also  in  a  recognition  of  its  evil  consequences.  . 
The  classic  nations  of  antiquity  in  particular  engaged  in  such  i 
practical  efforts  with  a  zeal  which  might  fairly  astound  us  did  1 
we  not  know  what  a  fine  natural  power  of  observation  was  i 
possessed  by  those  most  prominent  representatives  of  ancient  I 
culture,  the  Greeks,  and  how  strenuous  were  their  endeavors  1 
practically  to  realize  their  ideal  then  and  there  in  the  world  of  J 
every-day  life.    The  gymnastic  exercises  so  passionately  prac-  I 
tised  by  the  Greeks,  and  in  which  so  essential  a  part  of  their  I 
national  education  culminated,  had  then  for  their  express  ob-  " 
ject,  according  to  tlie  unanimous  testimony  of  their  historical 
and  philosophical  writers  (Thucydides,  Plato,  and  Xenophon), 
the  prevention  of  great  corpulence.    A  huge  padding  of  fat  not 
onl}^  shocked  the  highly  developed  aesthetic  sensibility  of  tins 
richly  gifted  people,  but  was  most  justly  regarded  by  them  as  a 
hinderance  to  corporal  robustness.    But  in  order  to  make  the 
young  man  not  merely  beautiful,  but  in  an  especial  degree  strong 
and  capable  of  endurance,  and  thus-  fitly  to  fashion  him  for  his 
country's  ends,  he  was,  in  Greece,  from  childhood  exercised 
daily  with  indefatigable  perseverance  in  running,  wrestling,  box- 
ing, discus-throwing,  etc.,  so  that  the  prophylaxis  against  cor- 
pulence was  formally  elevated  into  a  state  principle,  and  as  such 
occasionally  carried  out  with  reckless  energy.  How  far  this  reck- 
lessness went  in  some  Grecian  States,  and  how  much  in  concert 
they  were  as  regards  the  prevention  of  corpulence,  the  Spartan 
method  of  education  shows  with  the  utmost  clearness.  For, 
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according  to  tlie  intention  of  their  great  lawgiver,  Lycurgus, 
among  other  important  things  it  was  calculated  to  prevent  the 
occurrence  of  corpulence  in  Lacedfjemon,  as  its  deteriorating 
influence  upon  the  bodies  and  minds  of  the  young  citizens  ap- 
peared to  this  father  of  the  Spartan  constitution  to  be  highly 
detrimental  to  the  commonwealth.  Take  Plutarch  as  an  author- 
ity, where,  in  the  Life  of  Lycurgus  (chap.  17),  he  describes  the 
education  of  the  Spartan  youth : 

"  Tlicii-  meals  were  always  very  frugal,  so  that  they  were  compelled  to  think  of 
the  appeasing  of  their  stomachs,  and  thereby  to  become  bold  and  crafty.  This  was 
one  object  of  their  meagre  diet,  tlie  other  must  have  been  the  development  of  their  bodies. 
For  if  the  vital  spirits  be  not  burthened  with  an  excess  of  nourishment  and  pressed 
into' the  depth  and  breadth,  but  are  permitted  to  sustain  their  ethereal  essence,  the 
body  can  increase  free  and  unhindered,  and  thus  becomes  slender  in  its  growth.  A. 
thin,  slender  body  is  better  suited  for  strength  and  a  fine  conformation  than  a 
thicker  and  better  nourished  one,  which  by  reason  of  its  heaviness  resists,"  etc. 

This  being  the  case,  it  is  not  strange  that  physicians  also  have 
J  given  their  attention  to  a  morbid  condition  with  which  even  the 
!  state  attempted  to  grapple  for  the  sake  of  its  own  interests  as 
1  well  as  those  of  the  individual.    We  find,  then,  as  early  as  the 
1  writings  of  Hippocrates,  not  only  a  very  remarkable  knowledge 
(  of  certain  evil  results  of  corpulence  (such  as  the  lesser  tolerance 
(  of  acute  diseases  by  fat  individuals,^  the  frequent  coincidence 
t  between  corpulence  and  sterility  in  the  female  sex,*  etc.),  but 
a  also  prescriptions,  as  strict  as  they  are  concise,  regarding  the 
~  regimen  to  be  maintained  by  "  such  as  are  desirous  of  becoming 
thin"  {oaot  ^ovXovrai  XeiTTot  jiyveadai).'    A  hard  bed;  hard  bod- 
ily work  early  in  the  morning,  on  a  fasting  stomach  ;  a  vegetable 
diet,  especially  green  vegetables,  after  this  early  work  is  done  ; 
the  diligent  practice  of  running  round  in  a  circle  every  day  in  the 
open  air  in  the  costume  of  Adam — these  are  the  outlines  of  this 
antique  method  of  cure,  beside  which  our  modern  Banting  sys- 
tem certainly  appears  mild,  and  which  does  not  gain  in  pleasant- 

'  Aph.  II.  44. 

'Aph.  v.  4(5.  Hyppocrates  supposes  the  cause  of  such  sterility  to  be  the  pressure 
of  the  fatty  omentum  upon  the  mouth  of  the  womb,  and  its  mechanical  occlusion  in  this 
manner. 

^De  salubri  dimta  {TtcpX  SiatTm  iy<«.V^f),  Cap.  IV. 
VOL.  XVI.— 39 
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ness  from  the  further  directions— to  abstain  from  the  warm  bath, 
and  to  take  wine  only  when  diluted  with  a  great  deal  of  water. 

Among  the  later  physicians  of  antiquity,  Celsus  and  Galen 
occupied  themselves  with  corpulence  ;  and  both,  like  Hippocra- 
tes, call  attention  to  the  dangers  which  threaten  the  corpulent : 
sudden  death,  the  tendency  to  succumb  under  diseases  attended 
by  fever,  and  the  "putrid,"  that  is  to  say,  asthenic  character  of 
the  fever  in  such  cases.  It  is  known,  moreover,  that  Galen  traced 
the  disposition  to  corpulence  to  an  excess  of  one  of  the  four  car- 
dinal humors  assumed  by  him,  namely,  plilegma,  and  that  ac- 
cordingly with  him  originated  the  doctrine  of  the  frequent 
coincidence  of  the  phlegmatic  temperament  with  the  corpulent 
diathesis. 

We  may,  without  being  Inexact,  boldly  skip  over  the  whole 
range  of  the  following  centuries,  medieval  and  modern,  simply 
resuming  the  thread  of  our  historic  remarks  where,  in  the  present 
century,  modern  physiology  begins  to  occupy  itself  more  par- 
ticularly with  the  question  of  the  origin  of  animal  fat. 

No  medical  author,  either  of  later  antiquity  or  more  recent 
historic  times,  has  in  his  observation  upon  corpulence,  so  far  as 
the  aifection  is  casually  mentioned  in  those  writings  which  touch 
upon  it,  added  anything  to  the  doctrine  of  Galen  ;  and  the  more 
important  works  of  the  seventeenth  and  eighteenth  centuries 
referred  to  in  the  literature  of  the  subject,  stand  one  and  all  on 
the  same  ground — for  the  most  part  dealing  only  with  particular 
cases  of  abnormal  corpulence,  or  with  discussions  concerning  the 
evil  consequences  and  dangers  of  the  affection,  especiall}^  as 
manifested  during  the  progress  of  intercurrent  diseases.  This 
latter  point  is  always  with  perfect  correctness  seized  upon  in 
the  clinical  observation  of  the  disease  and  insisted  upon  in  the 
description  ;  but  in  the  ordinary  relations  of  life  the  affection 
produces  an  evil  result,  which  exposes  the  patient  to  very  con- 
siderable inconvenience,  and  all  sorts  of  social  vexation,  but 
which  is  in  general  pretty  well  borne  so  long  as  no  extraordinary 
demand  is  made  upon  the  functional  and  resisting  power  of  the 
organism  by  some  other  grave  disease.  Roeser  has  likewise  in 
modern  times  (1860)  proclaimed  the  slight  tolerance  of  febrile 
diseases,  such  as  typhus,  by  corpulent  patients,  thus  giving 
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expression  to  a  thought  wliich  we  find  expressed  in  almost  the 
same  form  by  the  great  physicians  of  classical  antiquity. 

On  the  other  hand,  the  disease  has  comparatively  seldom  been 
made  the  subject  of  a  special  monograph  even  in  recent  times. 
We  may  here  particularly  mention  the  treatises  of  Lischer  (1832), 
Watt  (1838),  Leon  de  la  Panouse  (1839),  which  we  meet  as  refer- 
ences in  the  literature  of  the  subject,  and  last  but  not  least,  the 
excellent  work  of  J.  Vogel  (1865),  the  publication  of  which  was 
occasioned  by  W.  Banting's  letter  to  the  public  (1864),  which, 
whimsical  as  it  was,  was  full  of  practical  value  and  made  an 
epoch  in  the  treatment  of  the  disease. 

This  letter  itself,  however — or  rather  the  therapeutic  sj'^stem 
which  it  communicated  to  the  public,  that  of  Dr.  Harvey,  to' 
whom  Banting  had  applied  when  in  need  of  advice — had  its  root 
in  those  new  investigations  respecting  the  production  of  fat  in 
the  bodies  of  animals,  to  which  J.  von  Liebig  gave  the  first 
impulse.  With  whatever  justice  subsequent  investigators  have 
called  in  question  some  of  Liebig' s  views  respecting  animal 
hpogenesis  (the  development  of  animal  fats  from  the  hydro- 
carbons, for  instance),  his  name  remains  connected  with  this,  as 
with  much  else  that  marks  him  as  the  opener  up  of  new  paths, 
tliat  with  him  originated  a  clearer  understanding  of  the  funda- 
mental laws  of  physiological  chemistry  {8loffhewegung\  and  a 
deeper  insight  into  the  nature  of  fat-productian  as  a  general 
function  of  the  organism.  Among  those  authors  and  investiga- 
tors whose  labors  in  physiological  chemistry  have  most  advanced 
our  knowledge  of  the  conditions  of  normal  and  abnormal  fat 
formation  during  the  last  two  decades,  we  may  especially  men- 
tion F.  Hoppe-Seyler,  M.  von  Pettenkofer,  C.  Yoit,  Kemmerich, 
^^subotin,  Radziejewski,  and  Fr.  Hofmann.  Their  investigations 
revealed  for  us  the  sources  in  which  animal  fat  Jias  its  origin, 
tlie  mode  of  its  production,  the  conditions  which  favor  or  retard 
Its  development,  and  its  particular  significance  as  regards  the 
'^'fmeral  well-being  of  the  organism  ;  so  that  at  the  present  day,  as 
'^''6  stand  upon  the  vantage-ground  won  by  their  labors,  the  ques- 
tion concerning  the  pathology  of  corpulence  may  be  answered,  at 
'east  from  the  standpoint  of  chemical  physiology,  much  more 
precisely  than  before.    Much  less  can  be  said  for  the  histological 
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side  of  the  question.  Here  the  opinions  of  authors  stand  in 
much  ruder  opposition  ;  and  the  position  of  the  so-called  fatty 
tissue  (Pettgewebe)  in  the  histological  system,  the  mode  in  wliich 
it  plays  its  part  in  the  predisposition  to  fat  formation  ;  in  short, 
the  nature  of  the  local  conditions  which  exist  during  fat  produc- 
tion, is  as  yet  by  no  means  satisfactorily  ascertained.  AVe  may 
name  Yirchow,  Czajewicz,  Toldt,  and  Flemming,  as  among  the 
number  of  those  who  have  occupied  themselves  more  particularly 
with  the  histological  study  of  the  tela  adlposa  and  its  behavior 
in  the  healthy  and  in  the  corpulent,  and  have  imparted  their 
discoveries  in  exhaustive  works.  We  may  now  hope  that  future 
explorations  will  fully  clear  up  this  territory,  and  that  with  the 
settlement  of  these  still  pending  differences  of  opinion  (see  the 
following  section  on  Pathogeny  for  a  more  detailed  account),  a 
further  and  more  important  step  may  be  taken  toward  the 
understanding  of  both  normal  and  abnormal  fat  production.  No 
one  who  occupies  himself  with  this  chapter  of  pathology  can 
escape  the  conclusion  that  the  pathology  of  corpulence,  from  its 
very  nature,  can  only  be  comprehended  by  the  help  of  chemical 
and  histological  investigations. 

General  Description  of  the  Disease. 

We  are  accustomed  to  designate  under  the  term  corpulence 
(adipose  disease,  adiposity,^  polysarkia,  etc.)  all  those  anoma- 
lous conditions  of  physical  configuration  which  have  as  their 
prominent  outward  mark  an  excessive  development  of  the  sub- 
cutaneous layer  of  fat,  as  well  as  a  corresponding  unshapeliness 
of  the  figure.  An  examination  of  the  dead  body  proves,  however, 
that  the  abnormal  heaping  up  of  fat  in  corpulent  persons  is  not 
confined  to  the  panniculus  adiposus^  or  the  external  fat  of  the 
body,  but  takes  j^lace  with  great  regularity  in  certain  deeper 
regions  as  well.  In  fact,  where  we  normally  find,  in  well-nourished, 
healthy  persons,  fat  in  still  larger  masses — the  so-called  visceral 


'  Instead  of  this  term  the  shorter  word  adiposis  is  frequently  used.  We  avoid  using 
it  ourselves  because  it  is  certainly  a  false  etymological  compound,  being  a  Latin  deriva- 
tive with  a  Greek  termination. 
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fr^t_(vi2.  :  in  the  mesentery,  the  omentum^  capsula  adlposa  of 
tlie  kidney,  epicardimn^  etc.),  we  find  it,  on  post-mortem  exami- 
nation of  the  corpulent,  in  layers  of  abnormal  thickness.  It  is 
accordingly  quite  characteristic  of  the  affection  with  which  we 
have  to  deal,  that  the  morbid  tendency  to  over-growth  attacks 
not  merely  certain  limited  portions  of  the  tela  adiposa,  hut  the 
fatty  tissue  all  over  the  body.  The  great  multiplicity  of  morbid 
centres  and  their  universal  extension  throughout  a  certain 
tissue  formation  ijiistological  homology  of  the  seat  of  the  dis- 
ease^ or  homoiotropy)  in  all  probability  mark  the  anatomical 
changes  presented  in  corpulence  as  the  expression  of  a  general 
morbid  condition,  or  as  the  localization  of  a  constitutional  affec- 
tion. But  as  these  changes,  taken  collectively,  most  distinctly  bear 
the  stamp  of  homoiotropy  (or  histological  homology'),  that  is  to  say, 
everywhere  unmistakably  prove  themselves  products  of  definite 
pathological  processes,  and  also  everywhere  evidently  take  place 
i  in  the  same  manner,  they  at  all  events  unite  in  themselves  with 
the  greatest  possible  completeness  all  those  signs  which  usually 
i  characterize  the  local  emanations  of  constitutional  affections.  No 
(  doubt  can  therefore  remain,  regard  being  had  to  these  most  uni- 
\  versal  anatomical  criteria  of  corpulence,  that  in  this  affection  we 
have  to  deal  with  a  general  lesion  of  the  function  of  nutrition. 

This  histological  change  in  the  fatty  tissue  of  corpulent  indi- 
viduals essentially  involves  a  twofold  pathological  process. 
First  of  all  there  takes  place  in  the  entire  mass  of  the  fatty 
tissue,  alread}^  extant,  and  formed  before  the  invasion  of  the 
disease,  a  steadily  advancing  infiltration  and  distention  of  the 
cell-elements  with  fatty  contents  ;  and  subsequently  there  occurs 
an  enormous  development  of  new  fatty  tissue,  which,  like  the 
old,  develops  in  the  affected  regions  of  the  body,  especially 
predisposed  to  fat  production,  in  the  form  of  little  lappets,  the 
so-called  fat-clusters  {Fetttrdubclien).  Both  processes — the  dis- 
tention of  the  cells  of  the  already  existing  fatty  tissue,  and  the 
development  of  new — concur  to  produce  that  increase  in  volume 
of  the  fat-carrying  layers  of  the  body  which  is  often  so  enor- 
"lous ;  and,  since  their  influence  upon  the  volume  of  the  tela 
adlposa  goes  on  simultaneously,  it  is  practically  extremel}^  diffi- 
cult to  distinguish  perfectly  between  their  periods  of  origin  ;  for, 
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even  thougli  it  may  appear  as  if  the  infiltration  of  the  pre- 
existing fatty  tissue  represented  a  somewhat  earlier,  and  the 
spring! ng-np  of  new  tissue  a  later  stage  in  the  general  progress 
of  the  complex  pathological  process,  the  cell-distention  still  con- 
tinues in  all  cases  in  the  existing  fatty  tissue,  even  when  new 
tissue  of  this  kind  is  in  process  of  formation  ;  and  further, 
though  the  latter  process  takes  the  foremost  place  in  the  severer, 
and  the  former  in  the  rudimentary  forms  of  the  disease,  both 
are  in  all  cases  so  intimately  connected,  in  locality  as  in  time, 
and  intertwine  themselves  so  inseparably,  that  it  is  from  the  first 
simply  impossible,  from  this  standpoint,  to  distinguish  betweeu 
any  two  stages  of  corpulence.    It  is,  however,  clear,  from  this 
very  coincidence  of  two  essentially  different  lesions,  that  some 
inner  genetic  connection  must  exist  between  the  two.    This  pre- 
sumption becomes  almost  unavoidable  when  we  consider  that, 
even  within  the  limits  of  health,  both  processes  continually  go 
hand  in  hand,  in  locality  as  in  time,  in  this  wise :  that,  in  th^ 
first  place,  individuals  who,  without  being  morbidly  fat,  are 
a  rather  full  habit  of  body,  possess  not  only  a  more  strongl|^ 
infiltrated  fatty  tissue  (better  filled  fat  cells),  but  also  more 
fatty  tissue,  than  thin  persons  ;  and  secondly^  that  in  thin  pe 
sons  who,  in  consequence  of  certain  known  influences  (rich 
food,  for  instance),  begin  to  appear  "in  good  condition,"  n' 
merely  the  mass,  but  the  quantity  of  the  fatty  tissue  is  increas 
Since,  therefore,  even  under  physiological  conditions,  that  pro 
portion  between  mass  and  tension  of  the  fat  cells  can  be  provi 
to  exist  with  the  utmost  regularity,  there  is  surely  all  tlie  le$ 
opportunity  offered  for  regarding  as  an  accidental  coincidenc 
that  excess  in  both  directions  which  comes  under  anatomi 
observation  in  the  condition  of  pathological  corpulence.  It 
moreover,  evident  that,  so  soon  as  it  is  in  any  way  possible 
discover  a  suflacient  reason  for  this  physiological  coincidence, 
explanation  of  the  simultaneousness  of  the  two  processes  und 
pathological  conditions  may  also  be  immediately  found.  (Se 
section  on  Pathogeny.) 

In  one  respect,  however,  l  b  ere  appears  at  first  sight  to  be 
essential  difference,  and  not  merely  one  of  degree,  betwee 
simple  physiological  "good  condition"  and  morbid  corpulen 
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inasmuch  as,  at  least  in  advanced  cases,  deposits  of  fat  fre- 
quently occur  in  tissues  in  which  in  the  healthy  subject  no  fat 
is  discoverable  on  microscopic  examination. 

We  find,  under  some  circumstances  (see  farther  on),  the 
intramuscular  connective  tissue,  and  even  the  epithelium  of  the 
urinary  tubules,  etc.,  infiltrated  with  fat,  and  this  is  especially 
the  case  with  the  liver-cells,  which,  in  the  better-marked  cases 
of  adiposity,  ordinarily  become  the  seat  of  a  continual  fatty 
impaction,  while,  under  physiological  conditions,  as  we  know, 
they  are  but  transiently  percolated  by  a  stream  of  fat — always 
merely  at  certain  hours,  after  a  fatty  diet  (Virchow  ^).  We  shall 
subsequently  find  an  opportunity  of  going  into  this  point  again, 
and  of  showing  that  this  heterology  between  a  pathological  and 
physiological  tendency  to  fat  production  is  at  bottom  merely  an 
apparent  one,  and  that  really  it  is  hardly  necessary  to  recognize 
in  morbid  corpulence  anything  more  than  the  excess  of  a  process 
which,  taken  jper  se,  is  a  normal  one  (cf.  "Pathogeny"  and 
"  Special  Symptomatology  "). 

If  we  disregard  the  above-mentioned  rather  exceptional  con- 
ditions of  many  tissues  in  the  more  pronounced  types  of  corpu- 
lence, and  observe  once  more  the  histological  character  of  the 
rudimentary  forms  of  the  disease,  we  find  them,  as  we  have 
remarked,  even  superficially,  so  completely  homogeneous  with 
the  physiological  characters  of  so-called  "embonpoint,"  that  it 
is  impossible  to  draw  sharp  boundary  lines  between  the  two. 
Let  us  further  consider  that  each  of  these  advanced  cases  had 
itself  previously  to  pass  through  an  "embryonic"  stage,  in 
which  it  was  scarcely,  if  at  all,  distinguishable  from  healthy 
"embonpoint."  The  unbroken  connection  between  a  physiologi- 
cal and  pathological  tendency  to  fat-production  then  becomes 
quite  obvious.  We  must,  then,  frequently  remain  in  doubt  as 
to  whether  one  of  these  cases  of  slightly  developed  corpulence, 
or  more  pronounced  "good  condition,"  should  be  regarded  as 
already  morbid  or  still  healthy,  and  the  question  as  to  its  mor- 
bid character  can  certainly  not  be  incontrovertibly  answered 
either  in  the  affirmative  or  negative.    From  this  ambiguity  of 
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many  cases  of  rudimentary  polysarkia,  two  consequences  follow 
when  we  come  to  decide  upon  the  nature  of  the  disease  witli 
which  we  are  concerned.  In  the  first  place,  it  is  just  as  little 
possible  in  dealing  with  corpulence,  as  in  dealing  with  anaemia, 
to  express  a  decided  opinion  as  to  its  frequency,  that  is,  to  draw 
up  a  statistic  of  the  disease ;  and  secondly,  the  pathogeny  of 
the  disease  points  to  precisely  the  same  conditions  and  factors 
that  determine  the  amount  oi  physiological  tendency  to  produce 
fat.  In  what  these  more  particularly  consist  will  be  treated  of 
in  the  following  pages,  so  far  as  the  discussion  of  this  subject  is 
necessary,  as  briefly  as  possible;  but  we  may  here  remark,  in 
general  terms,  that  corpulence,  as  a  disease,  from  the  physio- 
logical as  well  as  from  the  purely  histological  standpoint,  is  to 
be  classed  as  a  constitutional  affection,  or  lesion  of  general 
nutrition.  It  is  known  that  fat-production  in  the  bodies  of 
animals  is  eminently  at  the  expense  of  a  function  of  the  whole 
organism,  individual  and  temporary  fluctuations  of  which  are 
determined  by  existing  conditions  of  the  general  nutritive  pro- 
cess— the  amount  of  the  pabulum,  rapidity  and  mode  of  its 
assimilation.  This  helps  to  strengthen  the  presumption  that,  as 
regards  the  etiology  of  corpulence  {mde  "  Etiology  "),  the  causes 
of  the  disease  make  the  entire  constitution,  or  the  interchanges 
between  the  blood  and  the  tissues,  rather  than  any  particular 
organic  apparatus,  their  point  of  attack.  We  shall  endeavor  to 
bring  this  forward  in  detail  in  a  more  suitable  place,  so  far  as  it 
is  at  present  possible  to  give  a  direct  proof  of  such  a  relation 
between  particular  predisposing  forces  and  determining  noxious 
agents.  We  must,  however,  cut  short  these  preliminary 
observations,  in  order  first  to  investigate  the  pathogeny  of  the 
disease  in  the  direction  already  specified. 

Pathogeny. 

It  is  known  from  physiology  that  the  store  of  fat  at  any  time 
laid  up  in  the  animal  body  is  derived  from  the  nutriment  assimi- 
lated by  the  organism  ;  so  that  the  magnitude  of  this  store  is 
primarily  determined  by  the  amount  of  the  ingesta.  An  increase 
of  the  fat-store,  or  a  so-called  fatty  "habit"  takes  place,  there- 
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fore,  in  one  and  the  same  individual  only  when,  other  conditions 
being  the  same,  the  amount  of  nutriment  is  increased  ;  and  a 
decided  tendency  to  this  fatty  habit  can  only  be  produced  by  a 
still  greater  assimilation  of  food.  This  is  taught  by  every-day 
observation,  which  coincides  with  exact  experiments  in  fattening 
animals.  On  the  other  hand,  there  is  no  surer  method  of  pro- 
ducing diminution  and  final  disappearance  of  the  fat  of  the  body, 
internal  and  external,  which  is  stored  up  in  the  cells  of  the  tela 
adlposa^  than  diminution  or  withholding  of  nourishment  (partial 
or  complete  inanition).  A  determination  of  the  comparative 
weights  of  the  various  organs  and  tissues  of  the  body  in  such 
cases,  gives,  as  we  know,  the  important  result  that,  of  all  tissues, 
the  fatty  tissue  suffers  the  most  remarkable  diminution  in 
weight,  owing  to  the  absorption  of  its  fatty  contents.  (See 
"Anaemia,"  p.  372.)  Hence  it  follows  that  no  component  part  of 
the  living  organism  varies  so  remarkably  with  the  amount  of 
food  as  the  fat-store,  or  fat  which  is  laid  up  in  the  fatty  tissue, 
or  is  more  dependent  upon  the  assimilation  of  nutriment. 

With  regard  to  the  further  question,  from  what  elements  of 
the  food  animal  fat  is  principally  derimd,  the  more  recent 
]  physiological  view,  which  differs,  as  we  are  aware,  from  that 
'  formerly  held,  regards  the  greater  portion  of  the  fat-store  as 
probably  a  product  of  the  decomposition  of  the  albumen  of  tlie 
pcibulum  (Vorrathseiweiss),  just  as  the  fat  which  occurs  in  degen- 
erative processes  is  a  product  of  the  decomposition  of  the  organ- 
ized albumen  (Organeiweiss). 

More  minutely  observed,  especially  in  the  development  of  fat 
from  the  albumen  of  the  pabulum,  the  following  process  takes 
place :  The  albumenized  materials  taken  in  with  the  food  and 
circulating  with  the  fluids  of  the  body,  so  far  as  they  are  not 
directly  employed  in  the  repair  and  growth  of  the  albuminous 
tissue-elements,  become  transformed  into  organized  albumen 
(Voit) ;  and  in  consequence  of  the  chemical  changes  that  take 
place  in  the  cells  there  is  a  decomposition,  j'Zr 5^,  into  nitrogenized 
derivatives,  which,  further  decomposed  and  oxidized,  are  at 
length,  by  means  of  the  great  diffusibility  of  the  finally  resulting 
products  {urea,  uric  acid,  etc.),  eliminated  through  the  excretory 
organs  {kidneys  and  skin)  ;  secondly,  into  non-nitrogenized  sub- 
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Stances,  which,  in  certain  circumstances  {see  farther  on)^  simi- 
larly undergo  further  oxidation  and  decomposition,  and  may  be 
finally  resolved  into  the  simple  chemical  products,  carbonic  acid 
and  water.  Under  other  circumstances,  however,  and  more  fre- 
quently, they  furnish  the  principal  material  for  the  production 
of  fat,  and  make  possible  a  corpulent  habit.  It  is  clear,  there- 
fore, first  of  all,  that  one  condition  of  the  free  development  of 
fat  is  a  considerable  accession  of  fat-producing  material,  and  par- 
ticularly albumen,  to  the  pabulum  in  circulation,  and  further 
that  the  degree  of  disposition  to  fat-production  is  regulated  very 
essentially  by  the  ultimate  fate  of  the  albumen  of  the  pabulum. 
It  may  be  especially  laid  down  that,  the  accession  of  albumen 
remaining  the  same,  jirst^  the  smaller  the  quantity  of  organic 
albumen  formed^  and^  therefore,  the  greater  the  quantity  of  the 
circulating  albumen  which  undergoes  but  partial  decomposi- 
tion ;  and  secondly,  the  more  unfavorable  the  circumstances  for 
a  further  burning  away  of  the  non-azotized  products  of  decom- 
position to  carbonic  acid  and  water,  the  greater  will  be  the 
quantity  of  fat  produced  from  the  albuminates. 

The  opinion  that  fat  may  originate  in  the  decomposition  of  albumen,  necessi- 
tated as  it  is  by  a  vast  number  of  facts,  physiological  as  well  as  chemical  and  toxo- 
logical,  is  at  the  present  time  seriously  attacked  by  no  one.  It  is,  indeed,  impossible 
for  us  here  to  argue  out  this  subject  in  extenso.  We,  however,  adduce  the  principal 
methods  of  proof  upon  wliich  the  theory  has  hitherto  rested,  making  free  use  of 
Wagner's  synoptic  arrangement,'  and  completing  it.  These  methods  of  proof  are, 
as  we  have  already  intimated, 

a.  Physiological,  such  as  : 

1.  The  results  of  Pettenkofer  and  Voit  ^  in  feeding  a  carnivora  (dog)  with  a 
great  quantity  of  lean  meat.  The  animal  experimented  upon  excreted  all  the  nitro- 
gen contained  in  the  food  in  the  form  of  urea,  but,  as  experiments  on  the  respi- 
ration proved,  retained  a  portion  of  the  carbon.  This  portion  of  carbon  must, 
therefore,  .have  been  stored  up  in  the  form  of  an  anazotized  product  of  the  decom- 
position of  muscular  albumen. 

2.  The  character  of  the  milk  of  a  carnivora  (dog)  on  a  pure  flesh  diet.  Under 
these  circumstances  tlie  quantity  of  this  secretion,  as  also  its  ricliness  in  fat,  increases 
with  an  increasing  supply  of  albumen  (Ssubotin,^  Keramerich 

'  A  Manual  of  General  Pathology,  by  Ernst  Wagner.    Transl.  from  the  German  by 
J.  Van  Duyn,  M.D.,  and  E.  C.  Seguin,  M.D.,  p.  300  et  seq.    New  York,  1876. 
^Zeitschrift  f.  Biologie.  Bd.  V.  p.  79-1G9. 
''Virchow's  Archiv.  Bd.  XXXVI.  p.  5G1-572. 
^Archivf.  Phyaiologie.  Bd.  II.  7,  8.  401-415. 
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3.  The  character  of  the  milk  of  an  herbivore  on  a  diet  of  ordinary  richness.  In 
this  case  the  fatty  contents  of  the  milk  exceed  those  of  the  food,  while  the  albumi- 
nous contents  of  the  food  are  always  sufficient  to  cover  the  production  of  the  niilk- 
fat  (Voit,  1.  c,  Kuehn,  Fleischer ') 

4.  Tiie  considerable  increase  in  the  production  of  wax  (melissyl  pahnitate)  by 
bees  fed  on  the  albumen  of  hen's  eggs  and  sugar-candy,  in  proportion  as  the  albu- 
men in  the  food  is  increased  (Fischer  of  Vaduz). 

5.  The  increase  of  fat  to  two  or  three  times  its  former  amount  contemporane- 
ously with  a  decrease  of  albumen,  observed  by  Burdach  during  the  development  of 
the  eggs  of  a  species  of  mollusk  (limnseus  stagnalis). 

6.  The  perceptible  tendency  to  fat-production  in  the  bodies  of  the  larvae  of  flies 
while  fed  with  defibrinized  blood  poor  in  fat  (Fr.  Hofmann,  1.  c). 

b.  Chemical. 

1.  The  formation  of  the  so-called  "corpse-tallow"  (Adipocire),  which  replaces 
the  normal  tissue  in  muscles  slowly  putrefying  in  cold  flowing  water. 

2.  The  diminution  of  casein,  with  a  simultaneous  increase  of  fat,  in  Roquefort 
cheese  which  has  lain  by  a  long  time  (Blondeau). 

3.  The  increase  of  fat  in  milk  on  exposure  to  the  air  (Hoppe-Seyler,'  Ssubotin, 
1.  c). 

4.  The  development  of  leucin  (amido-capronic  acid)  in  the  putrefaction  of 
albumen  and  in  digestion. 

5.  The  formation  of  the  lower  members  of  the  pionic  acid  group  (formic,  pro- 
pionic, butyric,  valarianic,  and  capronic  acids)  in  the  putrefaction  of  albuminous 
substances,  as  in  their  destruction  with  caustic  potash. 

c.  Toxological. 

To  this  head  we  must,  above  all,  refer  the  enormous  development  of  fat  in 
almost  all  the  organs  (especially  the  muscular  tissue  of  the  heart,  the  liver-cells, 
and  renal  epithelium)  in  acute  phosphorus  poisoning  (Koehle,  Ring,  Lewin,  Munk 
and  Leyden,  Wagner,  and  many  others),  with  a  simultaneous  and  very  remarkable 
increase  of  urea,  as  being  the  azotized  final  product  of  the  albuminates  (Storch,^ 
J.  Bauer''). 

Even  though  the  acute  fatty  degeneration  which  occurs  in  phosphorus  poisoning 
be  not  histologically  comparable  with  the  simple  fatty  infiltration  of  the  tissue  in 
corpulence,  it  is  still  a  most  weighty  argument  for  the  chemical  fact  that  fat  is 
specially  i)rone  to  develop  from  albumen,  and  that  frequently,  when  it  exists  in  the 
bodies  of  animals,  it  must  be  regarded  as  a  product  of  the  decomposition  of 
albumen. 

Where,  however,  the  quantity  and  composition  of  tlie  ingesta 
remain  the  same,  the  greater  or  lesser  development  of  organized 

•  Virchow'B  Archiv.  Bd.  LT.  p.  30-41. 

2  Virchow's  Archiv.  Bd.  XVIF.  p.  417. 

2  Den  acute  Phosphorvergif tningf.  Copenhagen,  1867. 

*Zeitschrift  fiir  Biologie.  Bd.  VII.  p.  63. 
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albumen  from  the  circulating  albumen  of  the  pabulum,  must 
depend  upon  the  different  disposition  of  the  tissue  in  each  case, 
as  regards  its  mode  of  deriving  nutriment  from  the  blood,  and  of 
utilizing  this  in  its  growth  (see  p.  306).  We  may  therefore  say- 
that,  under  similar  nutritive  conditions,  tlie  less  the  trophic  and 
plastic  energy  of  the  tissue-elements,  the  greater  wall  be  the 
tendency  to  fat-production ;  and  that  all  conditions  (individual 
and  general,  outward  and  inward)  which  diminish  the  former 
must  favor  the  occurrence  of  corpulence  (see  "Etiology.") 

The  question  whether  the  non-nitrogenized  ^products  of  the 
decomposition  of  the  albumen  of  the  pabulum  shall  finally  settle 
down  in  the  form  of  fat,  or,  more  completely  burnt  off,  be 
changed  into  carbonic  acid  and  water,  is,  under  ordinary  cir- 
cumstances, primarily  decided  by  the  quantity  of  the  other  com- 
ponents of  the  diet,  taken  in  simultaneously  with  the  albumen — 
especially  the  fats,  hydrocarbons,  and  glutens.  The  import- 
ance of  these  in  the  process  of  nutrition  has  been  alread}^  illus- 
trated and  insisted  on  by  iis  (see  p.  312) ;  we  shall,  therefore, 
merely  remind  the  reader  that  the  substances  named,  by  their 
tendency  to  oxidize  and  decompose  more  easily  than  the  cir- 
culating albumen,  generally  favor  the  deposition  of  the  organ- 
ized albumen  as  much  as  they  retard  the  further  oxidation  of 
the  non-nitrogenized  products  of  the  decomposition  of  the  albu- 
men of  the  pabulum.  Since  they  require  for  their  assimilation  a 
great  part  of  the  available  oxygen  of  the  blood,  they  necessarily 
contribute,  at  least  indirectly,  in  a  very  essential  manner,  to  the 
formation  of  fat.  (As  regards  fat  see  farther  on.)  In  conse- 
quence of  this,  besides  an  increase  in  the  organized  albumen,  we 
must  expect  a  richer  production  of  fat  from  the  albumen  of  the 
organism,  in  proportion  to  the  quantity  of  those  other  substances 
already  mentioned,  which,  in  addition  to  a  sufficiency  of  albu- 
oninates,  are  taken  in  with  the  food,  assimilated,  and  added  to 
the  mass  of  the  blood  as  available  plastic  material.  But,  in  the 
second  place,  the  quantity  of  the  blood-oxygen  at  all  times  gen- 
erally available  naturally  calls  for  special  consideration,  as  it 
bears  upon  the  process  which  now  interests  us,  viz.,  the  devel- 
opment of  fat  from  albumen.  Suppose  that,  from  any  cause, 
but  a  small  quantity  of  oxygen,  as  compared  with  the  amount 
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of  food,  be  taken  up.  It  is  manifest  tliat  tliis  circumstance  is 
unfavorable  to  the  more  complete  consumption  both  of  the  sur- 
plus matter  circulating  in  the  blood,  and  of  the  non-nitrogenized 
products  of  the  decomposition  of  the  albumen  of  the  pabulum, 
and  that,  under  these  conditions,  a  portion  of  the  ingesta  is  more 
than  ordinarily  likely  to  remain  imperfectly  consumed.  All 
cirmmstances,  therefore,  which  occasion  a  diminished  absorp- 
tion of  oxygen,  also  faoor  the  formation  of  fat  from  albumen, 
and  must,  as  may  be  foreseen,  where  they  actively  manifest 
themselves  to  any  considerable  extent,  lay  the  foundation  for 
the  development  of  morbid  corpulence.    (See  "  Etiology.") 

On  the  other  hand,  even  a  rich  diet  by  no  means  necessitates 
any  considerable  deposition  of  fat,  which  indeed  can  never  take 
place  either  while  the  trophic  and  plastic  processes  go  forward 
with  uncommon  activity  (see  above),  or  sufficient  oxygen  is 
absorbed  to  effect  a  complete  consumption  of  the  ingesta  (the 
other  constituents  of  the  food  as  well  as  the  albumen).  All 
circumstances,  then,  that  increase  the  trophic  and  plastic  ener- 
gies of  the  tissues,  or  favor  the  absorption  of  a  great  quantity 
of  oxygen,  work  against  the  tendency  to  corpulence,  and  guar- 
antee, even  in  cases  of  high  feeding,  a  certain  immunity  from 
morbid  fat-production. 

We  have,  so  far,  for  the  sake  of  simplicity,  and  without 
much  compromise  of  truth,  merely  spoken  of  the  development 
of  fat  from  albumen.  We  must  now  ask  whether  the  remaining 
elements  of  the  diet,  whose  indirect  bearing  upon  the  tendency 
to  corpulence  we  have  already  noted,  may  directly  play  their 
part  in  the  formation  of  fat. 

Tliis  question  must,  in  the  present  state  of  our  knowledge,  be 
most  decidedly  answered  in  the  affirmative,  as  far  as  the  fatty 
portion  of  the  diet  is  concerned  (F.  Hofmann) ;  while  a  certain 
proof  of  the  development  of  fat  from  the  hydro-carbons  is  as  3''et 
not  forthcoming.  On  the  contrary,  the  results  of  experiment 
almost  certainly  exclude  this  mode  of  animal  lipogenesis  (Voit). 
It  is  therefore  not  permissible  to  transfer  the  conditions  which 
affect  vegetables  (in  which  a  considerable  development  of  fat 
from  starch,  mannite,  etc.,  takes  place)  to  the  animal  organism, 
and  we  should  particularly  remember  that  the  plant  brings 
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forces  to  bear  upon  the  isolation  of  atoms  and  the  reduction  of 
compounds  rich  in  oxygen  to  a  much  greater  extent  than  the 
animal  can.  We  have  just  as  little  proof  that  fat  can  arise,  in 
the  animal  body,  from  the  gluten  of  the  diet  (Bischoff  and 
Voit) ;  yet  these  substances,  like  the  hydro-carbons  and  fats, 
possess,  though  in  a  less  degree,  the  property  of  protecting  the 
already  existing  fat  from  further  destruction.  The  lipogenous 
influence  of  these  two  species  of  food-elements  (the  hydro- 
carbons and  glutens)  is,  then,  apparently  reducible  to  what  we 
have  already  briefly  stated  it  to  be — a  conservative  action.  Such 
an  action  they  have  upon  the  organized  albumen  as  well  as  that 
of  the  pabulum,  and  may,  consequently,  of  course  (though  but 
indirectly)  play  a  very  important  part  in  the  amassing  of  fat  in 
the  bodies  of  animals. 

It  is  otherwise,  as  already  indicated,  with  the  fats  of  the  diet, 
whose  property  of  direct  lipogenesis  was  formerly  accepted 
without  further  investigation,  while  more  recentl}^,  since  the' 
development  of  fat  from  albumen  has  been  positiveh^  ascer- 
tained, it  became  for  a  short  time  a  matter  of  grave  doubt  (Toldt, 
Ssubotin).  This  mode  of  fat  formation — that  of  its  simple  accu- 
mulation from  the  non-nitrogenized  material  introduced  into 
the  body  with  the  fats  of  the  food — has  been  placed  beyond  all 
doubt  by  the  painstaking  investigations  of  P.  Hofmann.  It  is 
now,  indeed,  even  recognized  as  a  normal  process  more  or  less 
regular  in  its  occurrence.  According  to  the  above-named  author, 
definite  portions  of  the  fat  of  the  diet  remain  over,  their  amount 
depending  on  that  of  the  daily  receipt  and  consumption  of  the 
body  (always  determined  by  rest  and  labor)  ;  and  these,  like 
the  fat  separated  from  the  albumen  of  the  pabulum,  are  taken 
up  into  the  general  store  of  fat. 

This  is  only  true,  however,  in  the  case  of  those  fats  which  are 
7io7/iologous— that  is,  which  occur  as  normal  constituents  of  the 
fat-store  of  the  zoological  species  with  which  we  have  to  do. 
Heterologous  fats  ^  are  either  not  taken  up  into  the  fat-store  of 

'  Thus,  not  a  trace  of  spermaceti  (monatomic  cetyl  palmitate)  found  its  way  into 
the  subcutaneous  connective  tissue  of  a  dog,  even  afiter  thirty-one  days'  feeding,  and 
after  more  than  1,000  grammes  of  this  heterologous  fat  had  been  consumed  (Ssubotin, 
1.  c  ).    Just  as  little  has  Radziejewski  (1.  c.)  succeeded  in  certainly  ascertaining  the  pres- 
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the  body  at  all,  or  only  taken  up  in  the  merest  traces.  (Kadzie- 
jewski,  Ssubotin.)  The  influence  of  the  heterologous  fats  some- 
times introduced  with  the  food  is,  then,  like  that  of  the  hydro- 
carbons and  glutens,  apparently  confined  to  the  above-mentioned 
conservative  action — that  is  to  say,  it  becomes  oxidized  in  the 
place  of  the  organized  albumen,  of  the  fat  secreted  from  the 
albumen  of  the  pabulum,  and  finally  of  the  homologous  fat 
taken  in  with  the  food,  and  thus  protects  both  the  latter  from 
destruction. 

We  must  abstain  from  entering  upon  a  demonstration  of  the  foregoing  points 
in  eztenso,  as  this  would  involve  the  citation  of  a  mass  of  evidence  obtained  by 
experiments  which  would  far  exceed  the  limits  allowed  for  our  exposition.  Those 
of  our  readers  who  wish  to  obtain  more  precise  information  respecting  these  very 
complicated  questions  will  find  the  original  works  of  the  authors  named  in  our 
notes,  and  the  hand-books  of  physiology,  their  l)est  guides. 

Meanwhile,  so  great  is  the  importance  to  the  pathologist  of  this  fact  of  the  direct 
development  of  fat  from  the  homologous  fats  of  the  diet,  that  we  cannot  refrain 
from  briefly  explaining  the  method  of  experiment  pursued  by  Fr.  Hofniann,  and  the 
principles  of  his  calculation.  An  animal  (dog)  in  which  the  fat-store  is  completely 
exhausted  by  long  continued  fasting,  from  this  given  moment  of  time  begins  to 
destroy  its  organized  albumen  in  great  quantity,  to  supply  means  for  its  most  neces- 
sary expenditure  of  force  ;  and  in  consequence  of  this  change  of  the  mode  of  dis- 
position of  the  tissue  materials,  the  formation  of  urea,  up  to  this  time  greatly 
diminished,  will  suddenly  increase.  Suppose  now  that  such  an  animal,  become 
almost  fatless  from  starvation,  be  fed  for  some  days  on  a  diet  as  rich  as  possible  in 
fat.  then  killed,  and  its  general  condition  as  regards  fat  estimated, — if  the  quantity 
of  fat  in  the  whole  animal  be  very  much  greater  than  that  which  (taking  the  highest 
calculation)  could  arise  from  the  decomposition  of  the  albuminates  of  the  diet,  it 
affords  proof  of  a  direct  lipogenesis  from  the  fat  introduced  in  this  diet.  Now 
experiment  evidently  spoke  in  favor  of  a  direct  transference  of  the  fat  of  the  diet 
to  the  body  of  the  animal  experimented  on,  as  the  following  short  data  show : 

During  the  five  days  of  the  experiment,  the  quantity  of  fat  taken  in  with  the 
diet  and  assimilated,  amounted  to  1854.0  grammes. 

The  quantity  of  nitrogen  taken  in  with  the  food  amounted  to  39.7  grammes. 

This  latter  quantity  corresponds  to  2.54.3  grammes  of  dry  all)umen.  Now, 
according  to  Henneberg,  from  the  decomposition  of  100  grammes  of  dry  albumen 
(equal  to  15.61  per  cent,  of  nitrogen),  51.4  grammes  of  fat  are  developed,  which. 


ence  of  erucin  (triatomic  ether  of  glyceryl  with  erucic  acid)  in  the  body  of  the  animal 
experimented  on  (a  dog),  after  feeding  with  a  great  quantity  of  rape-oil.  The  ordinary 
mammalial  fats  (human  fat  included)  are,  as  we  know,  a  compound  of  triatomic  ether 
of  glyceryl  with  imlmitic,  stearic,  and  oleic  acids. 
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would  therefore  give  130.7  grammes  as  the  maximum  quantity  of  fat  which  could 
be  developed  in  the  progress  of  the  experiment,  if  all  the  fat  accumulated  duriug 
this  time  had  simply  originated  in  the  albuminates  of  the  diet.  But  the  estimate  of 
the  whole  quantity  of  fat  in  the  whole  animal  showed  a  total  of  1352.7  grammes. 
There  was  therefore  accumulated  during  the  five  days  of  the  experiment  a  quantity 
of  fat  greatly  in  excess  of  this  estimate  (by  more  than  1000.0  grammes  in  fact); 
and  this  could  only  have  originated  in  the  fat  of  the  diet.  All  that  concerns  the 
special  methods  pursued  by  Hofmann  in  estimating  the  total  quantity  of  fat  in  the 
animal  may  be  read  in  his  original  work. 

In  a  more  complete  form  the  at  present  received  physiological  theory  of  animal 
lipogenesis,  which  is  calculated  to  throw  light  upon  the  pathogeny  of  corpulence,  is 
briefly  as  follows : 

"The  fat-store  of  the  animal  body  is  renovated  and 
increased  from  the  alhuminates  and  liomologous  fats  of 
the  food  supplied,  the  remaining  constituents  of  which 
(heterologous  fats,  hydrocarbons,  glutens)  have  mainly  a 
conservative  action  upon  the  fat  already  formed^  but  are 
not  directly  lipogenetic.  The  conditions  for  the  accumu- 
lation of  fat  are  most  famrahle  when  the  quantity  of  the 
fatforming  and  conservative  (indirectly  fat-forming)  ele- 
ments of  the  diet  is  greatest ;  when  the  quantity  of  oxygen 
in  the  hlood  is  least ;  and  when  the  trophic  and  plastic 
energy  of  the  tissues  that  absorb  albumen  is  smallest y 

The  pathogeny  of  corpulence  must,  however,  besides  dealing 
with  the  question  of  the  sources  of  animal  fat,  and  the  general 
conditions  which  favor  its  accumulation,  inquire  into  the  more 
local  relations  between  certain  forms  of  tissue-production  and 
fat-production.  It  is  necessary,  in  short,  to  know  not  merely 
whence  fat  originates,  and  when  the  greatest  quantity  will  be 
developed,  but  also  in  loliat  manner  it  is  accumulated,  and  how 
this  accumulation  goes  forward  locally. 

The  opinions  concerning  these  last  points,  as  we  have  already 
mentioned  in  the  historic  introduction,  differ  so  much  from  one 
another  in  many  important  respects  that,  pending  further  more 
decisive  investigations,  we  must  restrict  ourselves  to  a  cursory 
statement  of  them  ;  and,  while  noticing  their  most  salient  points 
of  difference,  will  especially  dwell  upon  what  they  have  in  com- 
mon. 
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One  idea  (Tolclt,  1.  c.)  is  that  the  deposition  of  fat  occurs  in  all  places  where 
there  exists  normally  and  already  formed  a  certain  peculiar  kind  of  ii^^xxQ— fatty - 
tissue  (tela  adiposa).  There  are,  in  fact,  parts  of  the  body  in  which,  through  the 
absence  of  this  tissue,  even  under  conditions  favorable  to  fat  formation,  no  deposi- 
tion of  fat  wortli  mentioning  occurs  (scrotum,  penis,  clitoris,  nymphie.  eyelids,  skin 
of  the  nose,  muscle  of  the  ear,  sub-muscular  connective  tissue  of  the  intestines,  etc.). 
in  other  parts,  external  and  internal,  there  are,  on  the  contrary,  great  depots  of  this 
tissue,  and  hence,  under  circumstances  favorable  to  fat-production,  avast  accumula- 
tion of  fat  takes  place  (the  malar  region  of  the  face,  i)anniculus  of  the  breasts, 
anterior  wall  of  the  abdomen,  mediastinum,  epicardium,  great  omentum,  capsula 
adiposa  of  tlie  kidney,  buttocks,  etc.).  This  fatty  tissue  should  not  be  classed 
with  connective  tissue  as  regards  either  its  histological  relations  or  its  functions. 
It  has  its  origin,  as  comparative  embryology  teaches,  not  in  ordinary  connective 
tissue,  but  in  special  embryonic  territories;  and  it  is,  moreover,  connected  witli 
already  existing  fatty  tissue.  The  cells  specially  adajjted  for  taking  up  fat — the 
fat-cells — are  polygonal  or  round,  are  without  the  j^rocesses  of  ordinary  connective 
tissue  cells  (Kuehue),  and  appear  in  this  individual  form  when  they  have  little  or 
no  fat  in  them,  as,  for  example,  in  the  subcutaneous  fatty  tissue  of  the  foetus,  or  in 
such  adults  as  have  been  quickly  deprived  of  tlieir  fat-store  in  consequence  of 
marasmus.  It  is  further  characteristic  of  the  fatty  tissue  that  it  possesses  a  peculiar 
system  of  blood-vessels,  the  fat  cells  being  woven  round  with  a  thick  capillary  plexus, 
which  runs  in  a  tender  framework  of  ordinary  connective  tissue.  There  is,  more- 
I  over,  an  agglomeration  of  the  fat  cells  into  small  gland-shaped  bodies,  the  so-called 
'■  fat  clusters  "  (Fetttriiubchen).  This  mode  of  arrangement  fails  only  in  the  fat- 
>ntaining  marrow  of  the  bones,  where  some  of  the  fat  cells  lie  between  the  other 
elements  of  the  marrow. 

According  to  this  conception  of  the  fatty  tissue,  as  a  special  Mstoloyical  element 
of  the  body,  its  physiological  function  is  also  one  peculiar  to  itself,  and  consists  in 
its  separation  of  fat  from  the  blood.  It  is  true  that  tlie  cells  of  other  tissues  (the 
liver  cells,  for  instance)  sometimes  temporarily  and  sometimes  under  pathological 
onditions,  permanently  become  infiltrated  with  fat,  at  such  times,  in  fact,  as  the 
Ijlood,  temporarily  or  permanently,  becomes  abnormally  rich  in  fat ;  but  the  depo- 
sition of  fat  as  a  secretory  process  only  takes  place  in  fatty  tissue  already  formed,  or 
tlirough  the  growth  of  new  tissue.  "When  the  fat  cells  absorb  lipogenous  material 
from  the  blood  as  it  flows  by,  and  work  it  up  into  fat,  they  are  physiologically  quite 
similar  to  gland  cells ;  while  at  certain  critical  periods  they  permit  the  stored-up 
fat  to  be  consumed  and  to  disappear  with  a  development  of  heat,  thus  taking  a 
most  essential  and  entirely  active  part  in  the  play  of  forces  and  interchange  of 
matter  throughout  the  whole  body.  They,  in  fact,  constantly  abstract  from  the 
mass  of  pal)ulum  in  times  of  plenty  a  greater  or  smaller  quantity  of  valuable  mate- 
rial, capable  of  being  employed  in  the  development  of  force  (production  of  heat), 
that,  like  good  housekeepers,  they  may  save  it  up  until  it  can  be  given  out  again 
in  time  of  want,  and  employed  as  it  is  most  required. 

According  to  another  essentially  different  view  (Virchow's),  which  has  recently 
VOL.  XVI.-  40 
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received  powerful  support  from  the  exhaustive  lesearclies  of  Flemming  (1.  c),  there 
is  uo  primary  distinction  Ijctvveen  fatty  tissue  and  ordinary  loose  connective  tissue, 
and  tlie  fat  cells  are,  in  fact,  identical  with  the  regular  connective-tissue  cells.  Any 
connective-tissue  cell,  in  fact,  any  cell  of  any  kind,  may  be  transformed  into  a  fat  cell 
by  absorption  of  fat ;  under  ordinary  circumstances,  however,  and  even  in  the  less 
pronounced  cases  of  pathological  corpulence,  it  is  only  certain  loose  connective 
tissue-cells  whose  situation,  as  regards  the  blood  stream,  sjiecially  favors  their  infil- 
tration with  fat,  that  i)ermauently  become  so.    The  blood  stream  carries  with  it,  in 
a  free  form,  a  store  of  lipogeuous  material,  the  amount  of  which  depends  upon  the 
quantity  and  composition  of  the  diet,  and  the  wear  and  tear  of  the  organism.  A 
portion  of  this  is  constantly  transuding  through  the  walls  of  the  blood-vessels;  and 
an  increased  quantity  flows  out  where,  in  consequence  of  a  circumscribed  dilatation 
of  the  smaller  vessels,  a  considerable  retardation  of  the  circulation  has  occurred. 
This  lipogenous  material,  which  exudes  from  the  blood,  settles  down  outside  tl)e 
vessels  in  the  form  of  fine  adipose  particles,  and  thus  supplies  the  fat  which  occurs 
as  a  normal  constituent  of  the  various  tissues.    Where  very  great  quantities  are 
transuded,  as  in  places  where  there  is  a  partial  dilatation  of  the  vessels,  there  will 
be  a  more  considerable  deposition  of  fat,  and  a  more  distinct  fat  infiltration  of  the 
tissue  cells  which  lie  in  the  neighborhood  and  are  gifted  with  power  of  absorption. 
Tills  partial  dilatation  of  the  vessels  can,  however,  occur  easily  and  frequently  only 
in  loosely  woven  tissues,  and  most  easily  in  the  strata  of  loose  connective  tissue, 
which,  therefore,  is  specially  subject  to  become  loaded  with  fat  (i.  e.,  to  become  fatty 
tissue).  And,  further,  if  a  partial  dilatation  takes  place  anywhere  (in  small  arteries, 
veins,  or  considerable  capillaries),  the  connective  tissue  of  the  adventitia  of  the  ves- 
sels must  always  first  become  infiltrated  with  fat.  We  accordingly  see,  in  fact,  that 
the  production  of  the  fat-clusters  {Fetttrdubche/i)  takes  place  as  a  completely  cir- 
cumscribed process  centrifugally  around  particular  portions  of  small  vessels  where 
the  adventitia  is  found  loose  and  permeated  with  fine  drops  of  fat.  Afterwards 
these  fat  drops  are  taken  up  by  the  lining  connective-tissue  cells  of  the  adventitia. 
and  absorbed  into  the  protoi)lasm  ;  the  transformation  of  these  cells  into  fat  cells 
being  thus  brought  about.    Flemming  concludes  that  this  local  dilatation  does 
always,  in  fact,  precede  the  deposition  of  fat,  as  a  primary  change;  from  the  cir- 
cumstance that  in  the  affected  localities  numerous  wandering  cells  are  likewise  to  be 
met  with  in  the  adventitia.    These  latter  have  no  direct  bearing  upon  the  tendency 
to  fat-production,  but  their  wandering  out  of  the  blood  in  great  numbers,  yet  within 
narrow  limits,  affords  a  jjresumption  that  there  has  been  such  a  circumscribed  but 
considerable  slackening  of  the  circulation,  as  can  only  take  place  when  a  local  dila- 
tation of  the  vessels  occurs. 

To  wliicliever  of  these  sharply -ojoposed  opinions  concerning 
tlie  liistogenesis  of  fatty  tissue  we  may  adhere,  tlie  extremely 
intimate  connection  which  must  be  maintained  between  fatty- 
tissue  and  tlie  vascular  system  is  clear  enough.   It  is  only  where 
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ii  rich  vascularization  exists  that  a  deposition  of  fat  can  take 
place  ;  tissues  ill  supplied  with  vessels  never  become  rich  in  fat. 
The  fat  which  occurs  in  fatty  infiltration  is,  moreover,  in  the 
main,  according  to  both  theories,  to  be  looked  upon  not  as  pre- 
viously formed  in  the  blood,  but  as  originating  when  the  lipo- 
srenous  material  has  left  the  vessels.  According  to  one  hypo- 
thesis (Toldt),  it  originates  in  the  cell-elements  of  a  peculiar  tis- 
sue (fatty  tissue) ;  according  to  the  other  (Flemming),  in  the 
interstices  of  the  tissue  of  the  adventitia  of  the  vessels  simply 
to  be  absorbed  by  the  neighboring  cells  as  soon  as  formed.  In 
each  of  these  possible  cases,  however,  in  order  to  solve  the 
pli3''siological  problem  of  the  deposition  of  fat,  and  to  arrive  at 
a  conception  of  the  pathogeny  of  corpulence  in  all  points  logi- 
cal, we  are  finally  compelled  to  have  recourse  to  the  conjuring 
up  of  certain  auxiliary  conditions  which  individual  and  teni- 
porarj^  variations  in  the  amount  of  fat-deposition  which  takes, 
place  help  us  to  determine  in  concreio.  one  who  holds,  with 
Toldt,  the  specific  nature  of  the  fatty  tissue,  and  considers  the 
deposition  of  fat  a  secretory  process,  will  be  content  with  the 
previously  laid  down  conditions  of  a  copious  lipogenesis  :  "rich 
diet,  diminished  trophic  and  plastic  energy  of  the  tissues,  defi- 
ciency of  oxygen  in  the  blood."  The  secretory  energy  of  the 
fatty  tissue,  which  under  similar  previous  conditions  may  be 
very  difi'erent  in  different  individuals  or  at  different  times,  must 
count  for  something.  Just  so  will  the  abundance  of  the  fat 
formation  depend  in  this  case  upon  the  quantity  of  the  already 
foi'med  fatty  tissue,  as  well  as  its  capacity  for  proliferation. 
On  the  other  hand,  any  one  who  denies,  with  Flemming,  the 
.^l)ecific  nature  of  the  fatty  tissue,  and  follows  him  in  his  further 
conceptions,  must  again  account  for  the  differences  which  exist 
in  particular  cases  by  the  variable  action  of  the  contractile  ves- 
s<-l-\valls.  Vaso-motor  innervation  and  proper  irritability  of  the 
tissue  of  the  vessels  have  their  part  in  the  question  of  the  more 
or  less  frequent  occurrence  of  local  dilatation  of  the  vessels  of 
the  wide-meshed  connective  tissue,  and  therefore  of  the  amount 
of  the  tendency  to  fat  deposition.  The  richness  in  cells  of  the 
adventitia  of  the  vessels  and  the  capacity  for  development  of 
tliese  cell-elements  must  likewise  be  considered.    We  see,  then, 
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that  the  physiological  process  of  fat-production  is  really  a  most 
complicated  one;  neither  the  magnitude  of  the  individual  fac 
tors  wliich  conduce  to  determine  the  intensity  of  tliis  fat-pro 
ductioii,  nor  the  nature  of  all  these  factors  themselves,  being 
sufficiently  known  to  us  to  enable  us  to  state  the  problem,  off- 
hand, in  exact  mathematical  form.  It  has  a  certain  resemblance 
to  many  unrelated  variables.  Under  these  circumstances  it  is 
the  less  strange  that  t\m  ^pathogeny  of  corpulence  should,  in  so 
many  cases  of  the  malady  (we  may  even  say  in  every  case),  still 
leave  us  to  grope  in  darkness  which  is  at  first  not  to  be  dissi- 
pated ;  and  that  we  accordingly  find  those  etiological  forces, 
under  the  influence  of  which,  in  all  common  experience,  the  affec- 
tion most  frequently  arises,  in  many  cases  either  absent  or  nearly 
so.  However  clear,  therefore,  up  to  a  certain  point,  the  history 
of  the  origin  of  the  disease  may  appear,  where  the  common  and 
more  intelligible  etiological  conditions  distinctly  coincide,  every 
physician  who  has  any  considerable  material  to  arrange  must 
find  that  cases  of  corpulence  crop  up  here  and  there,  which, 
as  regards  their  mode  of  origin,  distinctly  bear  the  stamp  of 
mystery  and  apparent  spontaneity.  So  much  for  the  under 
standing  of  the  following  remarks  on  etiology,  which  cannot,  of 
course,  claim  to  be  at  all  exhaustive. 

Before  we  ourselves  enter  upon  an  enumeration  of  the  known 
causes  of  corpulence,  one  point,  already  touched  upon  in  the  gen- 
eral introduction,  requires  special  discussion  here.  We  allude 
to  the  regular  coincidence  between  the  more  intense  infiltration 
of  the  tela  acliposa  (or  of  the  fat- containing  connective  tissue) 
with  new-formation  of  this  tissue,  during  the  process  of  normal 
as  of  abnormal  fat-production.  Not  only  is  the  magnitude  of 
the  individual  fat-containing  elements  increased  by  greater  dis- 
tention, but  they  reproduce  themselves.  The  more  corpulent 
the  body,  the  greater  the  quantity  of  their  elements.  According 
to  the  theory  of  Flemming  (when  we  represent  it  to  our  minds  in 
its  d(^tails),  this  coincidence  has  nothing  strange  in  it,  since, 
according  to  him,  the  more  favorable  the  conditions  for  fat- 
deposition  the  greater  will  be  the  quantity  of  loose  connective 
tissue  which  must  be  changed  into  fat-infiltrated  tissue  (fatty 
tissue).    It  is  not  riglit,  however,  on  this  account  to  give  the 
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preference  d  priori  to  Flemmings  opinion,  since  the  contrary- 
view  ot  Toldt  may  be  made  to  harmonize  with  this  fact  witliout 
difficulty.  For  if  the  fatty  tissue  constitute,  as  Toldt  assumes, 
a  specific  form  of  tissue — which,  like  that  of  the  glands  them- 
selves, is  active  in  the  process  of  fat-infiltration — hyperplasia  of 
this  active  tissue  occurs  at  times  of  increased  activity,  which  is 
analogous  to  the  hyperplasia  of  glands  in  continual  functional 
activity,  and  indeed  to  the  hyperplasia  of  working  muscles, 
and  by  virtue  of  these  analogies  ceases  to  be  something  quite 
particular  and  isolated.  We  must,  therefore,  since  we  cannot 
ap})roach  the  answer  to  the  question  as  to  the  nature  and  impor- 
tance of  the  fatty  tissue  any  nearer  chemically,  abandon  it  alto- 
gether to  the  professed  histologist,  and  in  our  interpretation  of 
the  etiological  conditions  and  of  the  symptoms  of  corpulence 
leave  it  aside  as  far  as  this  can  possibly  be  done  without  detri- 
ment to  that  completeness  of  statement  which  we  desire. 

How  far  this  is  possible  in  dealing  with  the  etiology,  and  in 
what  way  it  is  not  possible,  the  following  exposition  will  show. 

Etiology. 

(a.)  Predisposing  Forces. 

The  disposition  to  corpulence  is  an  extremely  variable  thing. 
Under  the  very  same  dietary  conditions,  and  under  external 
circumstances  in  other  respects  the  very  same,  we  see  certain 
individuals  remain  thin,  while  others  become  fat,  even  to  a 
morbid  degree.  And  when  we  consider  how  complex  the  pro- 
cess of  fat-production  is,  and  how  many  forces  conspire  to  deter- 
mine the  extent  of  this  physiological  function,  this  difference  in 
the  individual  tendency  to  corpulence  has  nothing  logically 
mysterious  in  it,  especially  as  a  number  of  these  factors  lie  in 
the  inmost  recesses  of  the  sphere  of  somatic  organization,  so  as 
to  be  for  the  most  part  unconnected  with  external  surroundings. 
{Sae  what  goes  before.) 

We  cannot,  therefore,  do  more  in  the  way  of  explaining  the 
fact  of  this  difference  in  individual  predisposition  to  corpulence 
than  merely  to  name  the  most  important  predisposing  influences, 
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analyzing  as  far  as  possible  their  iiioduH  operandi.  Empirically 
the  following  personal  conditions  are  found  to  occur  most  fre- 
quently in  the  etiology  of  individual  cases : 

1.  Iieredity.  —  Y\\^  tendency  to  corpulence  is,  in  very  man}- 
cases,  an  inherited,  or  at  least  a  congenital  one.    We  should, 
indeed,  not  forget  that  when  the  affection  develops  itself  for  tin,- 
first  time  late  in  life  and  among  many  members  of  the  same 
family,  the  external  mode  of  life  of  these  persons  is  frequently 
similar,  and  may  favor  the  invasion  of  corpulence.     But  rlu^ 
very  most  important  and  most  frequent  of  these  external  deter- 
mining causes  (immoderate  indulgence  in  food,  and  a  lazy  habit 
of  life)  here  produce  injurious  results  to  which  numerous  indi- 
viduals of  other  families  expose  themselves  by  living  in  identi- 
cally the  same  way,  without  suffering  from  a  similar  tendency 
to  fat,  or  at  least  to  an  equal  extent.     Besides  this  the  t(^n- 
dency  to  corpulence  often  enough  makes  itself  felt  in  individ- 
uals belonging  to  such  predisposed  families  yet  leading  widely 
differing  lives.    It  is  therefore  plain  that  in  such  cases  of  the 
disease  some  deeper  cause  must  exist,  which  depends  upon  a 
family  tendency,  and  which  accounts  for  the  occurrence,  in  all 
grades  of  society,  high  and  low,  of  groups  of  individuals  who, 
over  and  above  their  blood-relationship,  are  connected  by  the 
common  blazon  of  a  pot-belly. 

The  hereditary  tendency  to  corpulence  frequently  appears 
soon  after  birth,  in  the  first  years  of  life,  much  less  frequently  in 
later  childhood,  or  at  puberty  ;  but  it  most  frequently  first  shovrs 
itself  in  the  decline  of  life,  soon  after  forty,  or  in  later  years.  It 
is  favorable  to  the  theory  of  the  hereditary  transmission  of  cor- 
pulence that  it  usually  exhibits  a  character  which  we  have 
already  (p.  264)  noticed  as  a  common  peculiarity  of  hereditary 
anomalies  of  constitution— the  fact,  namely,  that  it  is  most  fre- 
quently only  the  tendency  to  the  affection  which  is  transmitted. 
It  usually  appears  distinctly  only  with  time  —  that  is  to  say, 
at  those  periods  of  life  which  it  specially  prefers.  Whether 
the  sex  of  children  has  any  influence  upon  the  heredity  of  the 
disease  is  not  clearly  determined ;  and  just  as  little,  whether  it 
is  most  frequently  transmitted  from  the  father's  or  mother" s 
side.    Our  personal  oi)inion  is,  indeed,  that  corpulence  mor.- 
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fn-quf^ntly  descends  through  similar  sexes  (from  fiitlier  to  son 
and  from  motlier  to  diingliter) ;  yet  we  have  nowhere  in  litera- 
ture been  abk'  to  find  positive  data  on  this  subject. 

If  we  ask  upon  what  peculiarity  of  constitution  this  inlieiitcd  corpulence  can 
depend,  we  naturally  refer  to  those  somatic  conditions  which,  on  the  one  hand, 
influence  the  extent  of  the  tendency  to  fat-production  (see  "  Pathogeny,")  and  on  the 
tither  hand,  possibly  or  certainly,  come  under  the  influence  of  the  hereditary  prin- 
riple.  Amongst  these  we  may  perhaps  specially  mention  :  a.  Hereditary  differences 
in  the  rapidity  of  hlood-formation  dependent  upon  the  new-r/rowth  of  tlie  red  hlood- 
eorpuscles.  In  any  individual  the  slower  the  continual  regeneration  of  the  blood- 
tissue,  and  consequently  the  greater  the  congenital  /lyjjoplasia  of  the  fdood-corjjuscles 
(see  the  chap,  on  Chlorosis),  the  greater  must  evidently  also  be,  mteris  paribus,  the 
congenital  disposition  to  corpulence,  since  the  habitual  amount  of  oxygenation  of 
the  blood  is  very  essentially  influenced  by  the  habitual  energy  of  the  cytogenic 
function,  while  a  slight  oxygenation  is  favorable  to  fat-production  (see  p.  308). 
1).  Hereditary  differences  in  the  trophic  and  plastic  energy  of  the  othei'  tissues  of  the  body, 
or  even  of  aiiy  specially  important  tissues,  the  amount  of  the  deposition  of  organic 
albumen  being  determined  by  this  energy.  Individuals  whose  albumenized  tissues, 
either  en  masse  or  at  least  in  some  of  their  most  important  representatives  (muscular- 
tissue,  glandular- tissue),  possess,  from  the  cradle,  a  strong  tendency  to  increase 
and  a  brisk  power  of  nutrition,  require  for  the  satisfaction  of  this  cellular  want  a 
greater  quantity  of  nutriment,  and  are,  therefore,  much  less  liable  to  become  cor- 
pulent than  others  who  possess  a  relaxed  constitution  as  an  heirloom  (see  p.  306). 
'  c.  Hereditary  differences  in  the  quantity,  function,  and  proliferating  cajmcity  of 
the  fat-carrying  connective  tissue  and  its  vascular  apparatus.  As  long  as  the  peculiar 
histological  nature  of  the  fatty  tissue  remains  undetermined  with  any  final  validity, 
and  further,  as  long  as  the  profound  controversies  concerning  the  modus  of  fat-pro- 
duction and  fat-development,  as  we  have  already  described  them,  continue,  it  will 
be  best  provisionally  to  avoid  the  more  special  formulization  of  the  hereditary 
differences  which  here  exist.  We  may,  moreover,  be  all  the  more  content  with  an 
hypothesis,  for  which,  indeed,  we  surely  have  some  grounds,  since  hereditary  trans- 
mission may  possibly  manifest  itself  in  certain  circumstances  in  this  histological 
ret^ion  also,  and  become  a  predisposing  cause  of  corpulence. 

2.  Period  of  Life. — The  predisposing  influence  of  the  period 
of  life  shows  itself  most  frequently  in  hereditary  cases,  but  also 
not  unfrequently  in  those  in  which  no  hereditary  transmission  is 
demonstrable.  It  is,  therefore,  a  very  decided  one  ;  by  which 
we  do  not  mean  in  any  wise  to  imply  that  examples  of  abnormal 
and  morbid  development  of  fat  do  not  occasionally  present  them- 
selves at  other  periods  of  life  than  those  whicli  especially  favor 
this.  As  we  have  already  mentioned,  in  speaking  of  the  influence 


(582 


iMMEiixMANisr. — coki'i;lkn'<;i-;. 


of  heredity,  t.lie  perioas  specially  lavorabLi  to  the  disease  are  : 
the  first  years  of  life— the  period  of  suckling  ;  and,  in  a  far  highc^r 
degree,  the  period  aft(>r  forty  years  of  age.  The  later  years  oC 
childhood,  and  the  ]3eriod  of  adolescence,  on  the  other  hand,  are 
least  favorable  to  it. 

In  girls,  however,  at  puberty,  under  the  influence  of  a  long- 
continued  chlorosis,  a  moderate  degree  of  corpulence  not  unfre- 
quently  occurs.  This  we  have  already  (see  p.  535)  pointed  out 
to  be  closely  connected  with  the  chlorosis,  and  has  but  little  to 
do  with  the  period  of  life.  With  the  exception  of  cases  here 
and  there,  in  which  some  other  predisposing  or  determining 
forces  induce  the  occurrence  of  corpulence  at  unusual  periods 
of  life,  we  may  hold  to  the  general  proposition  that  the  over- 
whelming majority  of  all  cases  of  morbid  corpulence,  outside  of 
the  tenderest  years  of  childhood,  belong  to  the  decline  of  life. 

If  we  inquire  into  the  deeper  grounds  of  this  peculiarity  of 
the  disease,  we  And  that  these  are  very  different  in  children  at 
the  breast  from  tliose  that  exist  in  other  individuals.  It  may 
indeed  be  confidently  asserted  that  tJie  polpsarkia  of  very  younq 
children  has  nothing  directly  to  do  with  the  kinds  of  chemico- 
physiological  activity  (Stolfbewegung)  which  specially  belongs 
to  this  period  of  life,  but  must  be  looked  upon  rather  as  an  acci^ 
dental  pathological  phenomenon  which  has  its  root  in  other  con- 
ditions ;  for  the  mode  of  tissue-change  (Stoffumsatz)  specially 
operant  at  this  period,  as  such,  tends,  as  we  know,  to  the  rapid 
growth  of  the  body  (the  very  great  deposition  of  organized  albu- 
men), and  therefore  works  directly  against  the  production  of  fat. 

When,  therefore,  in  spite  of  this,  fat  is  often  produced  in 
astonishing  quantity  at  this  age,  it  can  only  depend  upon  some 
other  accident  frequently  present.  Now,  we  can  easil}^  under- 
stand why,  when  a  hereditary  tendency  to  adiposit,y  exists 
(from  any  of  the  causes  mentioned  in  paragraph  one),  the  affec- 
tion should  be  so  much  more  frequent  and  regular  during  the 
period  of  lactation  than  in  later  childhood  and  at  puberty.  We 
must  remember,  that  the  ordinary  food  of  sucklings— milk 
—from  its  chemical  composition  furnishes  a  diet  specially  adapted 
for  fat-production,  and  that  when  plentifully  given,  can,  not- 
withstanding the  rapid  growtli  of  the  body,  easily  afford  oppor- 
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tunity  for  the  production  of  a  corpulent  liabit,  and,  secondly, 
tliat  in  this  earliest  period  those  continual  brisk  movements  of 
the  bod}^  whicli  later,  when  the  cliild  lias  learned  to  walk,  very 
materially  counteract  the  production  of  fat,  are  wanting  (see, 
respecting  this,  observations  on  determining  causes  a  little  far- 
ther on).    This  rich  and  exclusive  milk-diet,  with  deficient  action 
of  the  muscles,  tends,  as  we  know,  to  produce  in  healthy  suck- 
lings that  pretty  roundness  of  the  limbs  which  we  like  to  see, 
and  which  afterwards  disappears  when  (in  the  second  year)  the 
food  is  of  a  less  fat-producing  nature,  and  the  numerous  motions 
of  the  body  greatly  accelerate  molecular  change.    Where  a  here- 
ditary tendency  to  adiposit}''  exists,  the  very  same  diet  and  con- 
ditions tend  to  provoke  the  development  of  the  disease  at  the 
])eriod  of  lactation.    The  danger  is  evidently  all  the  greater  when 
j  sucklings  with  a  hereditary  tendency  to  corpulence  are  improp- 
\  ei'ly  fed,  that  is  to  say,  on  a  diet  either  too  concentrated  or  badly 
prepared,  which  acts  as  a  direct  auxiliary  to  fat-production. 
We,  accordingly,  more  frequently  meet  with  polysarkia  in  chil- 
dren fed  on  concentrated  substitutes  for  milk,  such  as  Liehlg's 
>^oup,  or  Nestle' s  Infant' s  Food,  than  in  those  brought  up  at  the 
breast  of  the  mother  or  a  good  nurse.    It  occurs  if  these  prepa- 
rations, excellent  in  themselves,  be  not  carefully  adapted,  in 
quantity  and  concentration,  to  the  idiosyncrasy  and  period  of 
development  of  the  child,  but  given  in  an  immoderate  quantity 
and  of  a  pasty  consistence.    If,  finally,  had  substitutes  for  milk 
be  used — such  as  rusk-pap,  gruel,  etc.,  which  do  not  furnish  a 
sufficient  quantity  of  inorganic  substances  (iron,  potash,  phos- 
phates) required  for  blood-formation,  and  if  these  unsuitable 
^ubstitutes  be  given  and  assimilated  in  large  quantities,  instead 
of  the  natural  food,  this  irrational  diet  is  pretty  sure  to  induce 
dimply  a  production  of  fat,  at  the  expense  of  the  normal  forma- 
tion of  blood,  bone,  and  muscle.    In  such  a  case  corpulence  fre- 
quently appears  as  an  acquired  disease,  even  in  children  who 
])robably  had  no  particular  tendency  to  polysarkia  at  first ; 
since  this  last-mentioned  cause  often  enough  produces  what  is, 
strictly  speaking,  simply  an  artificial  condition,  which  has  so 
important  a  bearing  upon  the  period  of  life  at  present  under  con- 
sideration only  because  ex])erience  proves  that  it  is  precisely  at 
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this  period  of  huHation  rliat  suoli  sins  witli  regard  to  cliildreii  s 
diet  are,  knowingly  or  unknowingly,  most  frequently  committed. 

Of  that  other,  and  much  more  frequent  form  of  the  malady, 
which,  overleaping  not  only  the  years  of  childhood  but  those  of 
adolescence  and  maturity,  lirst  shows  itself  in  the  period  of 
physiological  decadence,  that  is  to  say,  in  persons  who  havr 
passed  their  fortieth  year,  the  pathogeny  is  quite  different.  This 
also  is,  indeed,  often  enough  the  product  of  hereditary  predis- 
position, and  is  moreover  frequently  provoked  or  at  least  encour- 
aged, in  individual  cases,  by  an  unsuitable  mode  of  life  ;  bui 
undoubtedly  the  period  of  life  itself— that  is  to  say,  the  species 
of  chemico-pltysiological  actioity  (Stoffbewegung)  peculiar  to  it 
— always  plays  a  most  important  part  in  the  complex  etiological 
force.  Referring  to  our  remarks  upon  the  etiology  of  anaMuia 
(p.  803),  we  may  remember  that  with  advancing  age  the  organic 
processes  of  growth  relax  more  and  more,  that  the  tendency 
of  the  tissues  to  secrete  organized  albumen  from  that  of  the 
pabulum  becomes  alwa^^s  less,  and  that  further  the  phj^siological 
renovation  of  the  red  blood-corpuscles  gradually  decreases. 
We  may,  then,  consider  that  in  this  lessening  of  the  plastic 
energy  of  all  the  tissues,  as  well  as  in  the  olit/oci/thtvmla,  we 
have  a  force  predisposing  to  richer  fat-production.  How  power- 
ful the  influence  of  the  period  of  life  in  conjunction  with  that  of 
heredity  may  prove,  is  shown  hy  this  among  other  things,  that 
in  individuals  with  congenital  tendency  to  the  disease,  the  occur- 
rence  of  the  critical  epoch  is  frequently,  spite  of  all  precautions 
against  his  insidious  foe,  alone  sufficient  to  destroy  his  3'outhful 
slenderness  and  to  confound  all  the  proportions  of  his  figure  in  a 
most  unpleasant  manner. 

3.  Sex. — In  the  female  sex,  which  under  physiological  condi- 
tions exhibits  a  greater  tendency  to  fat-production  than  the  male, 
the  predisposition  to  morbid  adiposity  is  likewise  a  little  more 
decided.  This  diflference  appears  even  in  infant  life ;  cases  of 
excessive  adiposity  being  {to  judge  by  the  notices  in  the  litera- 
ture of  the  subject)  much  nuu-e  frequently  observed  in  girls  than 
in  bo3^s,'  the  same  holds  good  in  the  years  of  adolescence  and  in 


Among  the  collected  cases  of  excessive  adiposity  cit^d  by  /.  F.  Mtckd  ^Handbuch 
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advanced  life.  It  must  not,  however,  be  supposed  that  the  num- 
ber of  corpulent  persons  of  the  male  sex  is  by  any  means  a  small 
one,  or  that  a  veritable  Colossus  of  amplitude  is  of  unfrequent 
occurrence  among  them.  But  it  is  a  well-established  fact  that 
corpulence  in  the  female  sex  is  much  more  frequently  apparerUly 
{spontaneous — that  is  to  say,  is  developed  without  the  interference 
of  external  injurious  influences ;  while  in  men  these  influences 
(excesses  in  meat  and  drink,  etc.)  have  comparatively  much  of tener 
to  be  taken  into  account  in  the  origin  of  the  disease,  in  addition 
to  the  individual  tendency.  The  natural  intelligence  of  the  non- 
medical public,  spite  of  many  mistakes  in  individual  cases,  is  not 
so  far  wrong  when  it  fixes  upon  a  corpulent  man,  without  further 
question,  the  reproach  of  an  intemperate  mode  of  life ;  while 
with  a  corpulent  woman  it,  on  the  contrary,  is  moved  simply  to 
a  feeling  of  compassion  or  a  kind,  of  wonder,  without  asking 
after  any  "cause."  The  greater  tendency  to  fat,  both  physio- 
logical and  pathological,  in  the  female  sex  arises  chiefly  from 
the  comparative  poverty  of  the  blood  in  the  colored  constituents 
(oxygen-carriers)  and  the  less  perfect  combustion  of  the  non- 
azotized  products  of  the  decomposition  of  the  albumen  of  the 
pabulum  (see  p.  297).  We  have,  moreover,  grounds  for  sup- 
posing that  the  female  organism,  certain  periods  (pregnancy) 
and  organs  (uterus)  being  excepted,  is  on  the  whole  less  disposed, 
to  the  increase  of  its  tissue,  or  the  deposition  of  organized  albu- 
men ;  and  that  further  this  comparative  deficiency  in  plastic 
energy  is  especially  well-marked  in  the  highly  albumenized 
muscular  tissue.  Men  are,  therefore,  under  more  favorable  con- 
ditions for  the  production  of  fiesh  ;  while  in  women  more  fat  is 
developed  from  the  albumen  of  the  pabulum.  Finally,  for  plain 
evidence  that  the  fair  sex  is  more  rich  in  fat  and  more  disposed 
to  corpulence  than  the  other,  we  need  only  remember  that  the 
local  development  of  that  "loose  connective  tissue"  (lockere 
Bindegewebe)  which,  according  to  some  (Toldt),  specially  excites 
and  to  others  (Flemming)  specially  predisposes  to  the  deposition 
of  fat  (see  "Pathogeny"),  is  present  in  women  from  the  beginning 
in  certain  regions  (fat  cushions  of  the  mammje,  the  nape  of  the 

der  Path.  Anatomie.  Leipzig,  1818,  pp.  131,  122),  there  are  but  two  cases  (those  of 
Tulj)  and  (Jlauder)  occurring  in  boys. 
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neck,  tlie  nates, ^  etc.),  in  much  greater  quantity  tlian  in  men.  It 
is  perfectly  intelligible  why  tliat  even  rouiiding  of  the  ligure,  that 
softness  of  outline,  which  excites  such  admh-ation,  poetic  as  well 
as  prosaic,  when  a  woman  is  in  the  bloom  of  youth,  more  fre- 
quently and  easily  slides  into  unsymmetrical  rotundity  and 
morbid  bulk,  than  the  more  angular  contour  of  the  masculine 
body,  with  its  greater  muscularity.  We  have,  then,  in  this  great 
predisposition  of  the  female  sex  to  excessive  fat-production  a 
further  confirmation  of  the  view  already  expressed  by  us  (p. 
266),  that  the  more  easily  the  dynamic  equilibrium  of  the  nor- 
mal life-processes  may  he  altered  in  certain  directions,  the 
slighter  will  he  the  disturbing  force  necessary  to  iwoduce  a 
real  lesion  of  health. 

4.  Physiological  Constitution. — As  a  product  of  hereditary 
transmission,  as  well  as  of  acquired  differentiation,  the  indi- 
vidual form  in  which,  in  different  persons  of  similar  age  and 
sex,  and  under  similar  external  circumstances,  the  functions  of 
life  are  fulfilled — that  is  to  say,  the  'physiological  constitution 
of  the  individual  (see  p.  267),  is  ver}'-  different  as  regards  the 
tendency  to  fat-production,  and  naturally  also  different  as  re- 
gards the  tendency  to  morbid  corpulence.  According  to  the 
deductions  made  in  our  section  on  Pathogeny,  this  tendency 
will  be  in  almost  direct  proportion  to  the  richness  in  lipogenous 
material  (albumen  and  fat)  of  the  pabulum  ;  and  it  follows  from 
this  that  persons  oi plethoric  constitution  (full-blooded  persons)^ 
not  merely,  as  a  rule,  throw  up  more  fat  than  most  thin-blooded 
persons,  but  are  also  in  greater  danger  of  becoming  corpulent, 
i.  e.,  morbidly  fat.  Yet,  on  the  other  hand,  in  that  condition  of 
physiological  oligaemia  which  we  speak  of  as  ''habitual  deli- 
cacy," without  classing  it  quite  among  real  diseases  (see  p. 
305),  much  will  depend  upon  whether  the  mass  of  the  circulating 
fluids,  and  especially  the  quantity  of  lipogenous  material  con- 
tained in  them,  is  small  or  large  as  compared  to  the  mass  of  the 

'  In  this  connection,  the  excessive  development  of  fatty  tissues  in  the  nata  of  the 
uegresses  in  some  South  African  races,  in  whom  this  produces  a  regular  fatty  protu- 
berance in  the  gluteal  region,  is  of  ethnographic  interest.  Compare  the  representation 
of  the  "  Hottentot  Venus"  in  Lxmhkn,  "Anatomy  of  the  Pelvis,"  Tiibingen,  1864,  and 
the  original  observations  of  the  author  on  this  circumstance. 
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ivd  blood- corpuscles— or,  in  other  words,  whether  m  indwiduah' 
of  delicate  constitution  hypaJhnminosis  or  oligocythcbmia  pre- 
'caiU.  In  the  tirst  case  the  conditions  are  evidently  wufamrahle 
for  fat-production,  and  the  affected  person  will  have  a  weakly 
a])peai'ance  (see  "  Anfemia,"  p.  809).  In  the  latter  a  considerable 
amount  of  adiposity  may  exist,  since  from  the  non-oxygenation 
of  the  blood,  and  in  proportion  to  this,  a  great  quantity  of  fat 
may  arise  from  the  albumen  of  the  pabulum.  Such  persons 
look  pale,  though  bloated,  or  pasty,  and  are  found  to  be  almost 
as  liable  to  corpulence  as  the  plethoric.  There  is,  then,  a  form 
(f  physiological  wimmia  which  predisposes  to  corpulence  ;  and 
enormous  deposition  of  fat  is  by  no  means  inoariably  a  sigrt 
of  fullness  of  blood;  it  is  quite  as  frequently  a  sign  of  sluggish 
blood-formation  or  relaxed  constitution. 

The  amount  of  the  red  corpuscles  depends  chiefly,  under  physiological  conditions, 
as  has  l)een  already  frequently  observed,  on  the  rapidity  of  their  regeneration.  This 
latter  function,  moreover,  forms  a  part  of  the  regenerative  process  of  the  whole 
organism,  and  manifests  those  individual  differences  in  their  intensity  which  some- 
times (as  in  chlorotic  hypoplasia  of  the  blood;  see  our  chapter  on  "  Chlorosis")  occur 
in  an  isolated  manner,  and  sometimes  may  homologously  extend  to  the  regenerative 
and  developmental  processes  of  the  remaining  tissues.  We  now,  of  course,  speak 
of  constitutions  in  which  the  new  formation  of  the  blood-tissue  goes  on  compara- 
tively more  sluggishly,  and  in  which  the  trophic  and  plastic  energy  of  tlie  other 
tissues  is  to  a  similar  extent  deficient — relaxed  constitutions  (see  jd.  306),  dis- 
tinguishing them,  on  the  one  hand,  from  the  toxigh  (sthenic)  constitution,  and, 
on  the  other,  from  the  irritable  anaemia.  Whilst  in  the  latter  there  is  little  ten- 
dency to  corpulence,  the  relaxed  constitution  is  very  much  disposed  to  it,  first, 
because  the  amount  of  red  blood-corpuscles  is  disproportionately  small,  and  secondly, 
because  the  tissues  have  but  slight  capacity  for  storing  up  organized  alljumen.  On 
the  other  hand,  a  corpulent  habit  with  pale  countenance  is  the  most  important 
external  sign  of  the  relaxed  constitution  (p.  309). 

When  the  plethoric  or  the  relaxed  anaemic  constitution  is 
the  special  product  of  hereditary  transmission,  as  is  often  the 
<  ase,  the  tendency  to  corpulence  appears  as  the  hereditary  idio- 
syncrasy of  the  affected  person.  When,  on  the  contrary,  this 
individual  form  of  constitution  is  produced  in  later  life  in  conse- 
quence of  external  circumstances,  through  the  gradual  metamor- 
phosis of  the  original  type,  there  results  an  adipose  proclivity 
which  is  evidently  an  acquired  one,  and  which  may  have  no  anal- 
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ogy  in  tlie  famil}'-  circle  of  tlie  affected  ])erson.  As  to  the  nature 
of  these  influences,  through  which  a  strong  constitution  may 
become  in  some  cases  jjlethoric,  in  others  relaxed,  and  occasion- 
all}^  predisposed  to  morbid  corpulence,  we  must  here  content 
ourselves  with  a  reference  to  the  Determining  Causes  of  Corpu- 
lence (see  farther  on).  These  latter,  when  their  intensity  is  but 
slight,  only  produce  a  tendency  to  adiposity,  but  in  other  cases 
they  are  capable  of  producing  tlie  disease  immediately  {i.  e., 
without  previous  predisposition). 

5.  Temperament. — Among  the  special  predisposing  causes  of 
corpulence  we  enumerate  since  Galen' s  time,  as  every  one  knows, 
that  peculiarity  of  temperament  which  is  marked  by  compara- 
tive weakness  of  the  passions  and  affections,  and  greater  emo- 
tional stability,  and  which  bears  the  time-honored  appellation  of 
phlegmatic'  The  choleric  has  just  the  opj)Osite  reputation  as 
regards  fat-production. 

This  notion  of  the  different  influences  of  temperament  up(jii 
fat-production  is  so  widespread  and  so  deep-rooted  that  it  is 
quite  common,  even  to  reason  back  from  the  greater  or  less  fat- 
ness of  an  individual  to  his  temperament.  We,  accordinglj^,  are 
disposed  to  look  upon  any  fat  person  we  may  come  across  as 
less  disposed  to  pondering  and  brooding,  and  therefore  less 
thoughtful,  besides  being  free  from  the  stronger  passions,  and 
therefore  even-tempered,  and  on  the  whole  good-natured.  With 
the  notion  of  uncommon  leanness,  on  the  contrar}^,  we  involun- 
tarily connect  that  of  restless,  profound  curiosit}',  consuming 
passion,  and  even  uncanny  suspicion.  It  is  historically  known 
and  poetically  endorsed  that  Julius  Caesar,  for  instance,  disliked 
to  see  thin  persons  near  him  because  he  held  them  as  secret  ene- 
mies and  conspirers  against  his  tyi-anny,  while  he  feared  nothing 
from  "men  that  are  fat,  sleek-headed  men,  and  such  as  sleep 
o'  nights,'"  believing  them,  not  altogether  unreasonably,  to  be 

'  From  one  of  the  four  cardinal  humors  of  Galen. 

*  See  PlutaTch's  Life  of  Julius  Cajsar,  chap.  62,  and  Life  of  Marcus  Brutus,  chap.  8, 
and  also  Shakspenre's  Julius  Ca;sar,  Act  I.,  Scene  2. 

Ccesar:    Let  me  have  men  about  me  that  are  fat; 

Sleek-headed  men,  and  such  as  sleep  o'  nights  ; 
Yond'  Cassius  has  a  lean  and  hungry  look  ; 
He  thinks  too  much  :  such  men  are  dangerous. 
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politically  J^ivfe.  It  cannot  be  denied  tliat  the  gi-eater  or  less 
energy  of  the  i)sychical  functions,  tlie  nioi'e  or  less  rapid  ])lay  of 
conceptions,  moods,  and  impulses,  may  intiuence  th<'  rapidity 
and  direction  of  i)liysical  processes  on  this  account  at  any  rate, 
because  the  psychical  disposition  inlluen('es  in  a  very  perceptible 
manner  the  dietary  requirements  as  well  as  the  voluntary  activ 
it\-  of  the  muscles.  It  will  be  evident,  for  instance,  that  in  the 
man  of  choleric  temperament,  every  violent  impulse  which  usu- 
ally hnds  vent  in  eager  activity  will  accelerate  tissue-change  and 
restrain  fat-production.  On  the  other  hand,  it  is  intelligible  that 
the  phlegmatic  temperament  which  conduces  to  corporeal  slug- 
gishness, but  not  at  the  same  time  to  temperance,  furnishes 
external  conditions  specially  favorable  to  the  corpulent  habit. 
But  we  can  scarcely  avoid  affirming  that  there  exists  a  still 
deeper  reason  for  that  coincidence  between  the  phlegmatic  tem- 
perament and  adiposity  which  is  so  frequent.  It  is,  indeed, 
extremely  probable  that  both  mental  disposition  and  bodily 
habit  must  often  ham  their  origin  in  one  and  the  same  root, 
the  relaxed  constitution,  or,  in  other  words,  that  a  sluggish  and 
unproductive  brain  function  often  corresponds  to,  and  is  one  of 
the  symptoms  of,  that  sluggishness  in  the  other  organic  func- 
tions, which  favors  the  occurrence  of  the  corpulent  habit. 

In  conclusion,  we  must  not  omit  to  sav  that  the  intiuence  of 
temperament  on  fat-production,  highly  as  it  ma}^  always  be  esti- 
mated, is  yet  by  no  means  such  a  powerful  one  that  there  are  no 
•exceptions  to  the  rule :  idealless,  unemotional  blockheads  who 
sit  ujion  thin  rumps,  and,  on  tlie  other  hand,  well-fed  pot-bellies 
whose  brains  are  full  of  lively  ideas  and  burning  desires,  and 
who  are  smart,  energetic,  enterprising,  and  often  enough  even 
intriguers ! 

0.  Anomalies  of  the  genital  functions. — A  suppression,  dimi- 
nution, or  complete  absence  of  the  genital  functions  generally 


Antony :  Fear  him  not,  Caesar,  he's  not  dangerous ; 

He  is  a  noble  Roman,  and  well  given. 
Ccesar :    'Would  he  were  fatter :  But  T  fear  him  not ! 

Yet  if  my  name  were  liable  to  fear, 

I  do  not  know  the  man  I  should  avoid, 

So  soon  us  that  spare  Cassiua. 
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acts  as  a  force  favoring  the  occurrence  of  corpulence  in  the  mah- 
sex.  A  life  of  sexual  excesses  is,  on  the  other  hand,  regarded 
as  a  frequent  cause  of  excessive  thinness  and  dryness  in  men  ;  it 
therefore  pleases  every  one  to  imagine  the  rake  as  "lean."  It 
may  be  remembered  that  in  the  "  Etiology  of  Anjemia"  (p.  828) 
we  have  explained  that,  at  all  events,  venereal  excesses,  by 
carrying  off  in  the  semen  a  great  quantity  of  rich  material, 
may  lead  to  poverty  of  blood  and  marasmus  in  men.  We  can- 
not, hovi^ever,  at  once  admit  the  converse  conclusion  that  because 
a  certain  quantity  of  fat-producing  material  remains  to  be  used 
up  in  the  body,  when  these  losses  of  nutrient  fluid  do  not  take, 
place,  complete  abstinence  and  chastity  jper  se  fi-equently  pro- 
duce fat.  It  is  certain  that  while  this  is,  generally  speaking,  a 
force  tending  to  produce  corpulence,  it  is  one  of  very  inferior 
importance,  since  the  mass  of  lipogenous  material  lost  in  moder- 
ate sexual  indulgence  can  easily  be  made  up  by  a  slight  increase 
in  diet.  The  reasons  for  the  frequent  occurrence  of  corpulence 
in  individuals  who  have  taken  the  vow  of  chastit}^,  and  who 
really  succeed  in  keeping  it — and  of  castrates  (men  or  animals), 
and  other  unfortunate  creatures  whose  genital  development  has 
remained  imperfect,  are  usually  elsewhere  to  be  sought.  Above 
all  we  find  that  those  who  have  renounced  the  best  things  of  this 
world  are,  when  they  have  an  opportunity,  notorious  for  sticking 
fast  to  its  good  things,  often  enough  taking  to  the  pleasures  of 
the  table,  in  the  hope  of  consoling  themselves  for  the  joys  of 
Venus  which  they  have  given  up.  If  therefore  so  many  examples 
of  the  disease  occur  in  cloisters  and  monasteries  that  it  is  difficult, 
in  the  face  of  this,  to  imagine  an  abbot,  for  instance,  as  anything 
but  fat,  this  rotundity  of  person  should  be  attributed  rather  to 
good  kitchens,  and  good  cellars,  and  that  quiet  contemp)lation 
which  is  the  business  of  life  with  these  worthy  celibates,  than  to 
their  chastity.  This,  however,  does  not  falsify  the  observation 
already  made,  that  the  deficiency  in  the  genital  function  is  in 
other  respects  favorable  to  corpulence,  and  even  has  decided 
influence  on  physiological  embonpomt  The  experience  of  fann- 
ers, indeed,  tends  to  demonstrate  clearly  that  with  male  animals 
similarly  fed  and  reared,  the  castrated  (oxen,  wethers,  capons) 
fatten  much  more  easily  than  the  uncastrated.    Tlie  same  thing 
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may  be  affirmed  of  human  eunuchs  whose  tendency  to  corpu- 
lence even  in  unfavorable  circumstances  is  notorious.  We  shall 
scarcely  err,  therefore,  if  we  connect  this  predisposition  to  cor- 
pulence with  that  general  change  of  constitution  wliich  results 
from  early  castration,  and,  as  we  know,  expresses  itself  in  the 
habit  of  such  persons  by  other  signs.  Experience  compels  us  to 
admit  that  whether  through  the  blood,  or  the  nervous  system, 
a  physiological  connection  is  established  between  the  genitals 
and  other  distant  parts,  that  their  development  depends  upon 
that  of  the  genitals,  and  that  where,  after  complete  castration  or 
in  deficient  genital  development,  this  impulse  is  wanting,  they 
{e.  g.,  the  larynx,  hair  of  the  beard  and  pubes,  etc.)  also  remain 
imperfectly  developed.  Now,  it  is  very  probable  that  the  blood- 
tissue  itself  forms  a  part  of  that  element  whose  development  is 
arrested  by  the  removal  or  maiming  of  the  sexual  function,  and 
that  the  greater  tendency  to  adiposity,  which  is  empirically 
observed  in  castrated  animals  and  men,  is  the  consequence  of  a 
functional  sleep  of  the  cytogenous  apparatus,  and  of  a  sluggish 
hsematopoiesis  ;  or,  in  other  words,  that  it  depends  on  a  certain 
amount  of  oligocythaemia,  which  should  be  regarded  as  the  sad 
consequence  of  the  attack  upon  the  genital  sphere,  or  the  con- 
genital deficiency.  Finally,  it  is  not  possible  to  show  that  cas- 
tration, performed  after  sexual  maturity  has  been  attained,  or 
a  voluntary  suppression  of  the  awakened  genital  function  through 
strict  fulfilment  of  a  vow  of  chastity,  necessarily  affords  even 
a  much  sligliter  impediment  to  the  blood-formation  than  the 
nipping  of  this  function  in  the  bud,  though  acting  in  a  similar 
manner  ;  and  that  therefore  the  corpulence  of  religious  celibates 
is  probably  connected  not  merely  with  their  vows  (see  above)  but 
with  their  duties. 

What  has  been  laid  down  respecting  the  male  sex,  holds  good 
for  the  female  also.  We  must  first  remember  that  the  greater 
predisposition  to  corpulence  in  women  manifests  itself  especially 
in  the  decline  of  life,  and  therefore  at  a  time  when  the  genital 
function  is  in  process  of  extinction,  or  already  entirely  extinct. 
It  is  further  quite  intelligible  that,  apart  from  causes  previously 
mentioned,  which,  putting  this  out  of  the  question,  make  the 
female  organism  more  liable  to  fat  production,  the  male  sex  is 
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less  predisposed  to  it  in  advancing  age,  because  it  lias  not  to  go 
throngli  a  definite  climacteric  period,  and  often  preserves  a  cer- 
tain amount  of  sexual  ability  up  to  tlie  very  latest  years  of  life. 
The  fact  that  corpulence,  with  overwhelming  frequency,  begins 
clearly  to  deoelop  itself  just  when  the  menses  cease^  and  the 
periodic  process  of  ovulation  is  discontinued,  places  the  etiologi- 
cal connection  between  fat-production  and  deficient  genital  func- 
tion in  its  clearest  light.  This  remarkable  fact,  which  can  be 
empirically  demonstrated  in  numberless  cases,  is  surely  just  as 
powerful  an  argument  for  the  reciprocity  between  the  evidence  of 
sexual  activity  and  fat-production,  as  the  frequency  of  adiposity 
in  male  castrates,  and  is  important  as  completing  our  enumeration 
of  the  arguments  in  favor  of  the  theory  we  have  above  put  for- 
ward. 

We  may  further  add  that  in  female  animals  early  deprived  of  theii"  ovaries  (cas- 
trated hens  or  so-called  pullets  for  instance),  when  well  fed,  an  unusual  tendency  to 
fat  is,  as  a  rule,  produced,  and  that,  at  all  events,  the  suppression  of  the  genital 
function  results  in  the  female  sex  in  a  very  much  greater  retention  of  lipogenous 
material  than  in  the  male.  How  much  material,  for  instance,  from  which  the  fat  of 
the  body  might  be  produced,  must  be  directly  lost  in  the  form  of  eggs  in  laying 
hens ! 

An  interesting  phenomenon,  which  may  best  be  noticed  in  this 
connection,  is  the  frequency  of  sterility  in  fat  women  in  the 
bloom  of  their  youth.  This,  which  was  known  even  in  antiquity 
(see  "Historic  Sketch  "),  long  ago  occupied  the  attention  of  minds 
medical  and  non -medical.  Of  the  fact  itself  there  can  be  no 
doubt ;  but  it  is  more  difficult  to  answer  the  question  whether 
the  sterility  is  cause  or  effect  of  the  corpulence,  or,  finally,  as  is 
perhaps  in  most  cases  most  probable,  whether  both  corpulence 
and  sterility  are  not  co-effects  of  some  deeper  cause.  If  we  ex- 
cept cases  in  which  corpulence  acts  as  a  mechanical  hinderance  to 
impregnation,  and  is  thus  a  cause  of  sterilitj^  and  those  in  which, 
on  the  other  hand,  sterility,  dependent  on  other  causes  (rigidity 
of  the  OS  uteri,  prolapsus,  or  chronic  catarrh  of  the  uterus, 
etc.),  acts  as  an  auxiliary  cause  of  corpulence  by  preserving  the 
lipogenous  material  of  the  pabulum,  it  may  be  that  sterility 
with  unseasonable  corpulence  in  a  woman  usually  depends  upon 
a  relaxed  state  of  the  constitution,  especially  a  plastic  weakness 
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of  the  cytogenous  and  genital  apparatus,  whicli  is  the  fountain- 
head  of  both  anomalies.  Those  women  whose  ovules  are  weak, 
deficient  in  developmental  power,  and  perhaps  also  small  in 
number,  often  apparently  labor  at  the  same  time  under  a  hypo- 
plasia of  the  red  blood-corpuscles  which  predisposes  to  fat-pro- 
duction and  induces  early  corpulence.  Finally,  the  same  reme- 
dies which  stimulate  h^Bmatopoiesis,  and  under  certain  circum- 
stances (see  "Therapeutics ")  from  this  property  constitute  a  most 
important  prescription  against  corpulence,  may  possibly  in  many 
cases  be  relied  upon  also  to  diminish  the  weakness  of  the  genital 
apparatus,  in  such  a  manner  that  conception  may  occur  where 
such  a  thing  could  no  longer  be  reckoned  upon. 


8.  Determining  Causes. 

The  determining  causes  of  corpulence  are  partly  external, 
partly  internal.  There  are  accordingly  idiopathic  and  sympto- 
matic forms  of  the  affection.  As  causes  of  idiopathic  corpulence 
it  is  usual  especially  to  name : 

1.  Intemperance  in  diet,  and  tlie  use  of  spirituous  liqicors. — 
We  must  consider  excess  in  diet  the  prominent  cause  of  corpu- 
lence more  frequently  than  any  of  those  other  causes  which  may 
also  provoke  the  disease,  where  there  is  no  original  tendency,  or 
in  which  the  period  of  life,  sex,  etc.,  of  the  affected  person  do 
not  act  as  predisposing  causes.  It  will  have  this  determining 
effect  all  the  more  surely  when  an  individual  or  temporary  dis- 
position to  corpulence  exists,  and  where  it  only  requires  an 
external  impulse  to  call  it  into  play.  The  manner  in  which  the 
various  constituents  of  the  diet  (albuminous  matter,  hydrocar- 
bons, gluten,  etc.)  are  concerned  in  fat-production  is  mrore  dis- 
tinctly described  in  the  section  on  Pathogeny.  A  simple  consid- 
eration will,  however,  show  further  that  the  most  favorable  con- 
ditions for  rich  fat-production  in  man  are  afforded  when  the  food 
is  not  only  very  rich,  but  suitably  mixed.  Indeed,  although  the 
albuminates  and  homologous  fats  of  the  diet  are  remarkable  for 
their  direct  lipogenous  influence,  in  omnivorous  man  a  diet  con- 
fined exclusively  to  Hesh  would  scarcely  be  likely  to  produce 
corpulence  ;  for,  in  the  first  place,  it  would  not  be  possible  for 
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liim  to  make  use  of  such  a  monotonous  diet  for  any  considerable 
time  without  loathing,  and,  in  the  second  place,  the  digestive 
capacity  of  the  stomach,  intestines,  and  pancreas  would  be  inca- 
pable of  digesting  and  assimilating  a  quantity  of  flesh  sufficient 
to  produce  any  considerable  corpulence.  We  should  never  for- 
get that  the  stream  of  nutrient  material  which  is  poured  through 
the  gates  of  the  digestive  apparatus  into  the  circulating  pabulum 
of  the  body  must  supply  the  deficiency  caused  by  necessary 
expenditure  before  it  can  out  of  its  superfluity  lay  uj)  a  store  of 
organized  albumen,  or,  more  than  this,  of  fat.  This  necessary 
expenditure  involves  above  all  these  the  requisite  production  of 
heat  and  a  certain  quantit}'^  of  muscular  work  (movements  of  the 
heart  and  lungs)  which  per  se  absorb  so  great  a  quantity  of  non- 
azotized  material  that  it  is  only  when  there  is  an  extremely  large 
assimilation  of  albumen,  and  an  excessive  destruction  of  this 
albumen  of  the  diet,  that  any  great  quantity  of  fat  can  be 
secreted  and  stored  up  unconsumed.  The  conditions  are  much 
more  favorable  with  a  mixed  diet  in  which,  together  with  a  great 
quantity  of  albumen,  there  is  plenty  of  fat,  starch,  sugar,  and 
gluten.  Such  a  mixed  diet  admits  of  much  greater  variety, 
and  is  therefore  much  more  palatable.  It  is  besides  more 
easily  and  completely  digested,  and  therefore  goes  farther  in 
supplying  the  wants  of  the  organism.  It  moreover  permits  the 
body  to  obtain  the  means  for  necessary  expenditure  almost 
entirely  from  the  other  nutrient  elements,  and  therefore  in  the 
most  distinct  manner  gives  an  impulse  to  the  storing  up  of 
organized  albumen,  and,  indeed,  of  fat.  We  therefore  find 
that,  except  in  the  case  of  sucklings  who  are  too  riclily  or  im- 
properly fed,  morbid  corpulence  is  most  frequent  in  those  easy- 
going b&U'Vi'oants^  to  whom  eating  is  an  end  in  itself,  and  on 
the  variety  as  well  as  the  fullness  of  whose  meals  it  therefore 
depends.  The  richness  and  variety  of  their  daily  menu,  on  the 
drawing  up  of  which  they  expend  such  labor,  permits  them,  on 
the  whole,  to  eat  far  more  than  those  who  have  a  less  number  of 
courses  desire  to  eat,  or  ever  eat,  and  furnishes  them  with  nutri- 
ent material  not  only  in  larger  quantity,  but  in  an  admixture 
especially  favorable  to  the  production  of  corpulence.  Corpu- 
lence, indeed,  develops  itself  very  often  in  those  "public  men" 
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 "  men  of  the  day,"  who,  on  account  o^  tlieir  national,  artistic, 

literary,  or  social  labors,  etc.,  etc..  Unci  themselves  "compelled" 
to  assist  as  prominent  guests  at  all  sorts  of  feasts,  banquets  of 
honor,  etc.,  and  who  therefore,  without  being  actual  gourmands, 
must  frequently  perform  astounding  feats  in  the  eating  line  for 
the  honor  of  their  "loftier  aims,"  and,  as  we  know,  may  easily 
come  to  look  upon  the  doughty  deeds  of  tlieir  mouths  and  stom- 
achs as  great  achievements  in  the  spheres  of  sentiment  and  intel- 
lect. That  many  of  these  pillars  of  our  modern  commonwealth 
should  by  this  voluptuous  mode  of  life  develojj  rather  corpo- 
really in  breadth  than  intellectually  in  height,  is  surely  no 
wonder — all  the  less  since  while  eating  they  no  more  forget  to 
drink  than  professional  connoisseurs. 

The  favorable  influence  of  alcohol  upon  fat-production  reveals 
itself  in  the  fact  that  it  for  the  most  part  undergoes  combustion 
in  the  body,  thus  absorbing  oxygen  in  great  quantities,  and 
so  hindering  the  combustion  of  the  formed  and  stored-up  fat. 
T7ie  copious  use  of  alcohol^  and  especially  its  use  in  a  concen- 
trated form^  is  therefore  a  mry  frequent  cause  of  corpulence. 
Dram-drinkers,  for  instance,  while  their  digestion  remains  but 
slightly  impaired,  are  recognizable  by  their  considerable  pad- 
ding of  fat,  and  their  faces  frequently  have  that  well-known 
bloated  look  which  is  so  repulsive.  Wine-drinkers  are  similarly 
exposed  to  the  danger  of  becoming  corpulent  (though  in  a  less 
degree),  especially  if  they  are  fond  of  drinking  strong  wines  or 
sweet  kinds  (like  champagne),  or  if  what  is  lacking  in  concentra- 
tion is  made  uj)  for  by  quantity.  Professional  beer-drinkers, 
finally,  almost  always  take  their  beloved  drink  in  such  large 
doses  that  they  not  only  consume  in  the  long  run  a  great  deal  of 
alcohol,  but  also  a  quantity  of  sugar  of  malt,  dextrine,  etc. — in 
short,  an  enormous  amount  of  hydrocarbons,  and  thus  afford 
their  panniculus  adiposus  a  double  opportunity  for  storing  up 
fat.  Among  our  academic  youth,  for  instance,  accustomed  as 
they  are  to  beer-drinking  jollifications,  although  their  age  is  not 
such  as  favors  the  disease,  untimely  corpulence  is  no  unfrequent 
phenomenon.  The  old  hahitues  (Stamm-Gaste)  of  the  "  Brauer- 
e/m "—whether  they  assemble  daily  at  the  same  table  merely  for 
the  love  of  the  beer,  or  for  some  other  object  which  rejoices  the 
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heart  of  man — are  also  known  to  furnisli  a  remarkably  strong 
contingent  to  the  ranks  of  the  corpulent. 

2.  Insufficiency  ofhodily  actimty.—TheinYmers,  whose  occu- 
pation it  is  to  fatten  cattle,  have  long  since  known  that  a  beast 
which  is  to  be  quickly  fattened  by  good  feeding  should  not 
work,  or  even  move  much.  Just  so  the  favorable  influence  of 
rest,  sluggish  mode  of  life,  etc.,  upon  corpulence  in  the  human 
subject  was  known  to  the  ancients  (see  Historic  Sketch),  this 
knowledge  being  the  basis  of  many  curious  theories  in  the 
Greek  system  of  education.  Several  circumstances  apparently 
work  together  to  make  a  considerable  amount  of  bodily  motion 
act  as  a  preventive  to  corpulence,  and  a  sedentary  life,  with 
little  exercise,  a  powerful  auxiliary  to  it.  Here  we  may  observe 
that  it  is  an  almost  universal  physiological  rule  that  tissues 
which  function  strongly  are  also  inclined  to  increase  their  inte- 
gral organic  constituents,  or,  in  other  words,  that  an  intense 
excitement  is  generally  followed  by  a  more  intense  nutritive 
and  plastic  excitement.  Thus,  glands  are,  as  we  know,  hyper- 
tropliied  through  strong  and  continued  action,  and  muscles 
methodically  exercised  increase  very  considerably,  and  com- 
paratively very  quicklj^  in  mass  and  circumference,  through 
the  absorption  of  organized  albumen.  Suitable  bodily  exercise, 
iDith  good  feeding,  is  therefore  a  very  appropriate  means  of 
putting  up>  flesh.  On  the  other  hand,  the  quantity  of  urt^a 
eliminated  even  in  great  muscular  activity  is  not  materially 
increased  (Voit)  ;  whence  it  may  be  concluded  that  the  decom- 
position of  the  albumen  of  the  pabulum  is  not  essentially  accel- 
erated by  mechanical  efforts.  Now,  as  fat  can  arise  from  the 
albumen  of  the  pabulum  only  by  a  process  of  decomposition, 
violent  bodily  exertion  can  favor  the  production  of  fat  from  the 
albumen  only  in  an  almost  imperceptible  degree.  Moreover,  we 
may  hence  deduce  the  conclusion  that,  with  similar  quantities  of 
food,  the  more  organized  albumen  passes  into  the  voluntary 
muscles  in  consequence  of  their  increased  activity,  the  smaller 
wnll  be  the  quantity  of  fat  which  arises  from  the  albumen  of 
the  pabulum.  Increased  muscular  action  therefore  lessens 
the  tendency  to  fat-production,  because  it  favors  the  production 
of  flesh ;  bodily  rest,  on  the  contrary,  favors  fat-production^ 
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hy  antagonizing  tJie  production  of  Jlesh  ;  but,  more  than  this, 
ill  the  contmction  of  muscle,  as  we  know,  besides  other  pro- 
ducts of  the  decomposition  of  the  complex  muscular  substance, 
carbonic  acid  is  produced,  so  that  in  increased  muscular  action 
a  quantity  of  this  gas  must  be  developed  in  the  blood,  which, 
in  its  turn,  induces  an  acceleration  and  deepening  of  the 
breathing ;  but,  when  this  becomes  intenser  and  more  frequent, 
the  acidity  of  the  blood  becomes  considerably  greater  by  the 
absorption  of  oxygen,  and  that  portion  of  the  excess  of  oxygen 
taken  up,  which  does  not  serve  for  the  synthesis  of  the  unoxi- 
dized  substance  in  the  muscles  (see  p.  381),  will  take  posses- 
sion of  the  non-azotized  consumable  material  of  the  pabulum, 
and  turn  it  into  carbonic  acid  and  water.  Bodily  exertion, 
then,  counteracts  the  formation  of  fat,  because,  in  consequence 
of  it,  more  oxygen  is  taken  up,  and  more  non-azotized  material 
is  burnt  away  into  carbonic  acid  and  water.  On  the  other 
hand,  slothful  inactivity  is  favorable  to  fat-production,  be- 
cause it  decreases  the  energy  of  the  respiratory  process,  dimin- 
ishes the  oxidation  of  the  blood,  and  permits  the  burning-off  of 
non-azotized  material  in  carbonic  acid  and  water  only  in  a 
diminished  degree.  In  molent  mluntary  motions  of  the  hody^ 
not  only  loill  less  fat  he  produced^  hut,  owing  to  the  more  ener- 
getic process  of  oxidation  in  the  tissues,  more  lipogenous  mate- 
rial to  ill  he  destroyed  ;  on  the  contrary,  in  long -continued  hodily 
rest  more  fat  will  he  produced,  and  less  lipogenous  material 
will  he  destroyed.  Since  both  processes,  in  both  ways,  exercise 
a  similar  influence  upon  the  amount  of  the  tendency  to  fat-pro- 
duction, it  is  easy  to  see  that  the  variable  condition  of  the  mus- 
cular function  is  a  constant  and  extremely  important  factor  in 
the  amount  of  fat-production,  and  that  it  is  not  right  to  esti- 
mate the  amount  of  fat-production  exclusively  by  the  absolute 
amount  of  food  assimilated. 

3.  Certain  morhid  processes,  finally,  are  calculated  to  pro- 
duce corpulence  symptomatically  and  as  a  sequela.  We  may 
once  more  here  mention  chlorosis,  and  must  refer  to  our  observa- 
tions (p.  534)  on  development  of  corpulence  from  this  cause. 
Similarly,  m  progressive  pernicious  ancemia,  unusual  corpulence 
has  been  observed  post-mortem  (Biermer,  Immermann).   In  those 
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cases,  however,  it  remained  doubtful  whether  this  had  originated 
at  an  earlier  period,  or  had  been  first  developed  in  the  course  of 
the  anaemia.  It  is  known  that  sometimes,  after  copious  loss  of 
Uood,  corpulence  may  occur  with  high  feeding  (Stark,^  J. 
Bauer 2).  The  latter  author  specially  mentions  an  analogy  to 
this  clinical  experience,  that  frequent  blood-letting,  with  good 
stall-feeding,  is  a  good  method  of  producing  the  greatest  possible 
amount  of  fattening  in  herbivorous  animals,  and  that  experienced 
farmers  have  been  accustomed  to  practise  it  from  time  immemo- 
rial. In  all  these  cases  the  poverty  of  the  blood  in  haemoglobin, 
whether  of  pathological  origin  or  artificially  produced,  undoubt- 
edly plays  a  most  important  part  in  the  genesis  of  corpulence, 
which  is  further  promoted  by  the  slight  oxidization  of  the  blood. 
Averbeck '  mentions,  moreover,  in  his  characteristics  of  the  nior- 
bus  Addisonii,  that  the  bodies  of  those  who  have  died  of  this 
disease,  as  Addison  had  already  found  to  be  the  case,  are  fre- 
quently characterized  by  extraordinary  fatness.  If  the  oj)inion 
be  true  that  the  severe  clinical  phenomena  in  the  disease  depend 
upon  a  lesion  of  blood-distribution,  in  which,  through  vaso- 
motor paralysis  in  the  territory  of  the  splanchnics,  a  considerable 
hyperaemia  of  all  the  organs  of  the  abdomen,  with  great  anaemia 
of  all  the  regions  of  the  body,  is  developed,  the  injury  to  the 
circulation  of  the  lungs  would  here  also  prove  an  active  force  in 
preventing  oxidation  of  the  blood  and  producing  a  tendency  to 
fat,  which  the  anatomical  condition  of  the  tela  adiposa  would 
reveal  pathologically.  For  the  rest,  we  avoid  entering  more 
particularly  into  the  essence  and  developmental  history  of  this 
interesting  affection,  and  on  this  point  refer  the  reader  to  Vol. 
VIII.  of  this  handbook.  Finally,  tlie  tendency  to  corpulence  in 
those  diseases  of  the  heart  and  lungs  which  lead  to  a  liindei*ance 
to  the  circulation  in  the  respiratory  organs,  depends  upon  a 
deficient  supply  of  oxygen.  That  this  tendency  does  not  more 
frequently  result  in  really  well-marked  corpulence  is  due  to  the 
fact  that  these  diseases  are  generally  complicated  with  lesions  of 
digestion,  and  also  at  some  period  of  their  course  with  febrile 


iL.  c.,p.  285.  'L.  c.,p.  599. 

3  Die  Addison'sche  Krankheit.  Erlangen,  18G9.  p.  30. 
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symptoms,  thus  involving  conditions  wliicli  directly  antagonize 
the  corpulent  habit. 

Pathology. 

General  Aspect  of  the  Disease. 

The  commencement  of  the  disease,  when  it  occurs  in  adults, 
and  especially  elderly  individuals,  is  almost  always  slow  and 
gradual.  In  cases  of  this  kind  the  morbid  putting  up  of  fat 
very  rarely  takes  place  rapidly,  within  a  few  weeks.  With 
sucklings,  on  the  contrary,  a  subacute  commencement  is  usually 
observed  ;  and  those  cases,  in  which  in  young  individuals  this 
lesion  of  general  nutrition  occurs  symptomatically,  after  loss  of 
blood,  or  as  a  consequence  of  chlorosis,  etc.,  also  seem  to  develop 
more  rapidly.  The  most  perceptible  alterations  affect  the  exter- 
nal habit,  which,  as  is  well  known,  becomes  fuller  and  rounder, 
and  of  which  the  contours  extend  more  and  more  in  breadth. 
In  the  countenance  this  fullness  is  especially  imprinted  on  the 
cheeks,  which  usually  not  only  press  the  lower  eyelids  upwards 
and  diminish  the  space  between  the  lids,  but  finally  also,  in  con- 
sequence of  their  increase  in  volume  and  weight,  hang  down  in 
the  form  of  huge  sacks  overshadowing  the  upper  part  of  the 
neck,  and,  as  so-called  collops  (Hangebacken),  give  the  face  a 
particularly  foolish  expression.  A  further  anomaly  occurs  in 
the  face  through  hyper-development  of  the  submental  fat — 
namely,  the  so  called  double-chin — a  broad  tumor  of  the  skin 
richly  stuffed  with  fat,  which  gradually  spreads  from  below 
around  the  true  chin,  which  is  less  rich  in  fat,  and  seems  at  last 
to  be  hidden  altogether  behind  this  excrescence. 

In  contradistinction  to  the  aforesaid  portions  of  the  face  and 
upper  part  of  the  neck,  the  skin  of  the  hairy  scalp  and  the  fore- 
head, the  eyelids,  the  muscles  of  the  ear  and  the  nose— in  brief, 
the  skin  in  those  places  where  it  is  more  tightly  bound  to  the 
underlying  soft  parts,  and  is  less  movable,  shows  no  increase  in 
volume,  or  at  least  very  little.  On  the  other  hand,  the  deposi- 
tion of  fat  is  greater  in  the  region  of  the  neck,  so  that  the  length 
of  this  portion  of  the  body  appears  remarkably  shortened. 
Indeed,  the  illusion  may  occur  that  the  short,  thick  neck  has 
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almost  altogether  disappeared  between  the  fat  face  and  the  no 
less  fat  trunk.  The  fat  padding  reaches  its  maximum  in  the 
thorax,  in  the  retro-mammary  fat- tissue,  producing  in  both 
sexes,  especially  of  course  in  the  female,  an  enormous  increase  in 
the  circumference  and  volume  of  the  breasts,  between  which  the 
sternal  portion,  poor  in  fat,  runs  like  a  narrow,  deep,  longitudinal 
valley.  From  the  weight  of  this  fat  cushion  of  the  mammary 
glands  it  further  comes,  as  a  rule,  to  hang  down  and  cover  both 
hypochondriac  regions,  in  which  case  the  breasts  are  separated 
by  a  deep  fold  from  the  belly  which  extends  beneath  them.  As 
the  common  covering  of  both  sides  and  back  of  the  thorax  is 
usually  densely  infiltrated  with  fat,  the  intercostal  spaces  appear 
in  consequence  to  be  tilled  up,  the  spinal  processes  scarcely,  if 
at  all,  prominent,  and  the  skin,  wherever  one  tries  to  pinch  it 
up  into  folds,  uncommonly  thick  and  voluminous.  This  takes 
place  even  to  a  much  greater  extent  in  the  anterior  abdominal 
wall.  Here  in  corpulent  people  the  external  fat  of  the  body 
generally  attains  its  most  remarkable  and  often  quite  enor- 
mous development,  thus  producing  that  well-known  typical 
form  of  "paunch"  or  pot-belly,"  in  comparison  with  whose 
balloon-like  circumference  and  pretentious  dimensions,  in  a  well- 
marked  case  of  the  disease,  the  volume  of  all  other  parts  of  the 
body  appears  but  small.  On  the  height  of  this  mighty  projec- 
tion the  almost  invisible  navel  lies  hid  in  front,  generally  deeply 
imbedded  in  the  exuberant  fat- cushion  which  encloses  it  on  all 
sides.  The  same  holds  good  of  the  external  genitals,  of  which 
the  subcutaneous  stratum  remains  almost  free  from  fat  in  both 
sexes  ;  not  only  because  of  the  overhanging  vault  of  the  belly, 
which  frequently  entirely  prevents  their  possessor  from  inspect- 
ing them,  but  also  from  their  modest  retirement  in  the  midst  of 
their  fatty  surroundings  (mons  veneris  and  upper  part  of  the 
thigh)  which  makes  them  less  exposed  than  formerly  to  the  gaze 
of  other  observers.  The  skin  of  the  inguinal  region,  moreover, 
forms  the  bottom  of  a  deep  furrow,  of  which  the  voluminous 
side-tumors  are  formed  by  the  enormously  fat  belly  and  skin 
of  the  upper  part  of  the  thigh.  Behind  there  is  a  similar 
deep  boundary  line  between  the  upper  thigh  and  the  buttocks, 
strongly  and  distinctly  marked  on  both  sides,  the  bottom  of 
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wliieh  is  usually  completely  concealed  by  tlie  overhanging  parts 
in  the  neighborhood.  The  gluteal  region  is,  next  to  the  anterior 
■wall  of  the  abdomen,  the  region  of  the  body  in  which  the  exter- 
nal deposition  of  fat  in  pathological  adiposity  is  thickest ;  the 
buttocks  on  this  account  appear  in  every  direction  unusually 
large,  and,  like  the  fat-padding  in  the  regio  onesogasirica,  over- 
hanging, but  at  the  same  time  much  rounded,  and  of  tense, 
elastic  consistence.  If  we  further  imagine  a  considerable  aug- 
mentation in  the  volume  of  both  extremities,  viz.,  great  fat- 
cushions  on  the  shoulders,  the  inner  surface  of  the  upper  arms, 
the  backs  of  the  hands,  and  upon  the  inner  surface  of  the  upper 
thigh,  calves  of  the  legs,  backs  of  the  feet,  and  complete  the 
picture  thus  presented  with  deeply-cut  furrows  in  the  skin  at 
the  bends  of  the  elbows  and  knees,  wrists  and  ankles,  produced 
by  the  projecting  tissues  in  the  parts  richer  in  fat,  and  groove- 
like retractions  at  the  zones  poorer  in  /a^— and  this  over  the 
entire  surface  of  the  body — we  have  a  pretty  correct  conception 
of  the  external  configuration  of  a  corpulent  patient.  This  is  in 
fact  an  expression  of  that  portion  of  the  symptomatology  of 
corpulence  which  is  most  perceptible  to  the  senses. 

Tliat  increase  in  thickness  of  the  general  surface  which  may 
easily  be  perceived  by  inspection  and  palpation  further  influ- 
ences characteristically  the  phenomena  of  percussion  and  aus- 
cultation o.ver  the  thorax  and  abdomen.  The  percussion-sound 
wherever  air-containing  parts  (lungs,  stomach,  and  intestines) 
underlie  the  external  surface  of  the  body  is  masked,  if  not 
completely  dulled.  Over  the  abdomen,  meanwhile,  this  masking 
may,  by  reason  of  the  simultaneous  fat-infiltration  of  the  subcu- 
taneous layer  of  the  omentum  majus  in  well-marked  cases  of  the 
disease,  reach  such  a  pitch  that  it  appears  almost  completely 
dull ;  so  that  it  is  only  by  pushing  the  disk  of  the  pleximeter 
deeply  into  the  abdominal  surface  and  by  strong  percussion 
with  the  hammer  that  it  is  possible  to  educe  the  clear  sound  of 
the  stomach  and  intestines.  It  is  further  interesting  that  in  many 
cases  of  corpulence  in  which  an  extreme  fat-infiltration  of  the 
mediastinal  cellular- tissue  has  occurred,  there  is,  besides  the 
heart's  dullness,  a  masking  of  the  sound  over  the  sternum,  and 
extending  on  both  sides  of  it,  which  is  referable  to  the  deposition 
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of  fat,  and  is  not  the  physical  expression  of  any  abnormal 
change  of  grave  import  (thickening  of  the  anterior  margins  of 
the  lungs,  mediastinal  tumors,  aneurism  of  the  ascending  aorta, 
etc.).  In  correspondence  with  this  masking  of  the  percussion - 
sound  over  the  lungs,  we  find  also  upon  auscultation  the  respira- 
tory murmur  much  slighter  and  less  easily  heard  than  it  is  in 
thin  individuals.  In  this  manner  the  heart's  sounds  are  in  many 
cases  weakened  and  perceptible  only  with  difficulty  ;  though  as 
to  this  it  must  be  remarked  that  numerous  exceptions  to  this 
rule  occur,  in  which  the  heart' s  sounds  are  comparatively  very 
loud  and  even  sharply  accentuated  (klappend).  The  reason  of 
this  phenomenon  is  to  be  found  in  the  frequent  presence  of 
hypertrophy  of  the  left  side  of  the  heart  in  corpulent  persons, 
which  naturally  must  have  a  contrary  influence  on  the  distinct- 
ness of  the  auscultatory  phenomenon  from  that  produced  b}''  the 
increase  in  the  thickness  of  the  wall  of  the  thorax  (see,  concern- 
ing this  point,  farther  on).  The  increase  of  the  external  and 
internal  fat  of  the  body  finally  expresses  itself  in  a  gross  phys- 
ical manner  in  a  corresponding  increase  in  weight.  This,  under 
certain  circumstances,  may  attain  to  a  colossal  degree,  exceed- 
ing the  average  weight  of  healthy  persons  of  like  ages  three  or 
four  fold.  This  excess  of  bodily  weight  is  naturally  most  con- 
spicuous in  corpulent  children,  and  we  may  adduce  here,  for 
curiosity's  sake,  a  few  examples  of  this  which  we  have  now 
before  our  eyes  : 

Boy  aged      years  (observer,  Barkhausen.  Hannov.  Annalen.  Band  III. 

2.  1843.)  53  Pounds. 

Girl  aged  3^  years  (observer,  Heyfelder.  Med.  Zeitschrift  des  Ver.  f.  (German.) 

Heilkunde  in  Preussen.  1834.)  49^  Pounds. 

Boy  aged  4  years  (observer,  Tilesius.  Vogt's  Magaz.  Bd.  V.  p.  289.)  33  Pounds. 
Girl  aged  4  years  (observer,  Kaestner.  Hamburg  Mag.  Bd.  II.  p.  356.)  82  Pounds. 
Girl  aged  4  years  (observer,  Benzenberg.  Vogt's  Mag.  Bd.  VI.  p.  251.)  137  Pounds* 
Boy  aged  5  years  (observer,  Tulpius.  Obs.  Med.  Lib.  III.  cap.  LV.  p. 

269  )  150  Pounds. 

Girl  aged  10  years  (observer,  Escliemnayer,  Tiibinger  Blatter,  1815. 

Bd.  I.  p.  261.)  219  Pounds. 

The  most  celebrated  example  of  excessive  weight  in  a  corpulent  adidt  is  that  of 
the  Englishman,  Ed.  Bright,  who  weighed  609  pounds  (Phil.  Transactions,  VoL 
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XLVII.,  P-  188).  William  Banting  weighed,  when  he  imdcrtook  the  experiments 
which  bear  his  nume,  only  202  lbs.,  his  height  being  five  feet  five  inches.  This  was, 
however,  62  lbs.  more  than  the  average  corresponding  to  his  height  (1.  c).  Exam- 
ples (taken  from  former  times)  of  unusual  corpulence  in  adults,  with  reports  of 
their  weights,  arc  to  be  found  in  Quelmalz  (1.  c).  From  our  own  observations  we 
may  in  conclusion  bring  forward  one  case  in  which  a  corpulent  woman,  46  years 
old,  weighed  324  lbs. 

The  general  aspect  of  corpulent  individuals  in  other  respects  is 
marked  in  certain  cases  by  not  inconsiderable  differences  of  prac- 
tical importance  (see  "Therapeutics").  The  difference  between 
iioo  typical  forms  of  corpulence^  between  which  many  intervening 
species  of  undecided  nature  exist,  is  moreover  not  without  essen- 
tial inductive  importance  as  regards  the  deeper  understanding  of 
the  genesis  of  our  disease.  We  can  describe  these  two  typical 
forms  of  the  disease,  under  which  by  far  the  greater  number  of 
all  well-marked  cases  may  easily  be  ranged,  according  to  the 
probable  condition  of  the  general  nutritive  process,  as  1^^,  the 
X>lethoric,  and  2d.  the  ancBmic. 

In  pure  cases  of  plethoric  corpulence,  as  they  most  frequently 
occur  in  men  in  middle  and  more  advanced  life,  the  visible  sur- 
face of  the  body,  and  especially  the  skin  of  the  face,  the  mucous 
membrane  of  the  lips,  etc.,  is  unusually  vividly  and  strongly 
injected,  and  therefore  very  red,  the  arterial  pulsation  full  and 
tense,  the  venous  sj^stem  of  the  skin  also  strongly  filled,  and  the 
heart's  impulse,  finally,  bounding  and  often  dislocated  down- 
wards and  outwards.  The  physical  phenomena  of  the  vascular 
apparatus  point  therefore  to  an  unusual  largeness  of  the  vol- 
ume of  the  blood  (polyhsemia),  and  often  at  the  same  time  to 
a  hypertrophy  of  the  left  side  of  the  heart,  but  not  to  primary 
and  absolute  oligocytha^mia.  As  a  contrast  to  the  picture  thus 
drawn,  the  pure  cases  of  corpulence  of  an  ancemic  type  (more 
frequent  in  women),  besides  the  great  development  of  the  fat  of 
the  body,  are  characterized  by  a  very  distinct  pallor  of  the  skin, 
the  lips  and  visible  portions  of  the  mucous  membrane  being 
slightly  injected,  the  arterial  pulse  small  and  weak,  the  heart's 
impulse  scarcely  distinguishable ;  and,  finally,  the  general  con- 
ditions of  the  cardiac  dullness  and  the  remaining  phj^sical  phen- 
omena as  regards  the  heart  in  no  way  point  to  hypertrophy,  but 
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usually  to  almost  normal  size  or  to  atonic  dilatation  of  that  or- 
gan. The  great  tendency  to  faintness  which  distinguishes  these 
cases  of  corpulence  from  the  others,  is  connected  with  this  habit- 
ual weakness  of  the  heart's  action.  In  short,  were  it  not  for  the 
great  tendency  to  fat-production  perceptible  in  both,  we  should 
scarcely  feel  tempted  to  refer  these  well-marked  cases  of  anjemic 
and  those  of  distinctly  plethoric  corpulence  to  one  and  the  same 
morbid  species  in  a  pathological  system.  Between  these,  how- 
ever, as  has  been  already  remarked,  lie  not  a  few  cases,  of  which 
the  shades  of  difference  are  very  slight,  and  which  it  is  therefore 
difficult  to  bring  under  one  category  or  the  other,  either  because 
the  corpulence  and  the  general  symptoms  that  accompany  it  are 
at  first  only  present  in  a  rudimentary  condition,  or  because,  when 
the  disease  is  pronounced,  the  color  of  the  patient  may  appear 
expressive  of  anjemic  corpulence,  while  tlie  phenomena  of  the 
pulse  and  heart  point  on  the  other  hand  rather  to  the  plethoric 
type.  While,  therefore,  in  well-expressed  cases  of  purely  anae- 
mic corpulence,  we  cannot  conclude  from  the  phenomena  of  the 
circulation  that  there  is  an  increase  in  the  volume  of  the  blood, 
while  there  is  instead  a  poverty  of  the  hlood  in  red  corpuscles^ 
with  normal  or  even  diminished  quantity  of  blood,  in  well-ex- 
pressed cases  of  a  hybrid  character  we  are  almost  bound  to  ad- 
mit the  conception  of  a  relative  oligocythcemia  (the  so-called 
serous  plethora).  To  complete  this  account  we  may  add  in  con- 
clusion that  many  cases,  originally  of  a  plethoric  character,  after 
a  while  gradually  pass  into  the  anemic  form. 

Such  a  change  is  especially  common  in  the  corpulence  of  ad- 
vanced life,  less  frequent  in  the  plethoric  corpulence  of  small 
children  and  youthful  individuals.  It  announces  itself  by  a 
change  of  complexion,  and  those  well-known  circulatory  symp- 
toms which,  as  we  have  described  them  beforej  need  not  here  be 
further  dilated  upon. 

The  pure  forms  of  plethoric  as  of  anremic  corpulence,  with  many  generic  pecu- 
liarities, usually  exhibit  differences  one  from  another  from  an  etiological  point  of 
view.  To  the  common  etiological  characteristics  belong  more  especially  their 
occurrence  as  hereditary,  and  also,  in  other  cases  of  both  kinds,  as  non-hereditary 
affections ;  and  their  occurrence  in  both  sexes  and  at  all  ages — naturally  prevailing 
particularly  at  those  periods  already  mentioned  (the  period  of  suckling,  of  physiolo- 
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gical  involution,  and  of  aclvanced  life),  Antcmic  corpulence  is,  however,  more 
frequently  than  plethoric  an  hereditary  affection,  and  is  much  more  prevalent  in  the 
female  sex  (see  above). 

Now,  since  the  absolute  frequency  of  hereditary  cases  exceeds  that  of  non-here- 
ditary, and  the  tendency  to  the  disease  is  greater  in  tlie  female  sex,  it  follows  that 
the  majority  of  all  well-marked  cases  of  corpulence  belong  to  the  anaemic  type.  On 
the  other  hand,  plethoric  corpulence  more  frequently  occurs  in  the  less  predisposed 
male  sex  (see  above),  and  the  latter  type  of  the  disease  develops  itself  oftener  with- 
out palpable  heredity,  under  the  influence  of  distinct  determining  injurious  habits. 
Among  these  latter,  intemperance  in  eating,  and  abuse  of  alcoholic  beverages  most 
frequently  lead  to  the  plethoric,  while  sluggish  quietude  of  the  body  and  the  mor- 
bid processes  already  mentioned  (p.  647),  which  have  symptomatic  corpulence  for 
a  consequence,  most  frequently  induce  the  anoemic  form  of  the  disease.  For  the 
jiroduction  of  hybrid  cases,  finally,  many  ansemia-inducing  causes,  such  as  deficient 
bodily  activity,  may  combine  with  those  which  usually  produce  a  plethora  sangui- 
nis, such  as  alcoholism,  gluttony,  etc.  As  to  the  relative  frequency  of  the  two 
principal  forms  of  corpulence  in  the  different  periods  of  life  in  the  male  and 
female  sexes,  no  essential  variations  in  point  of  time  can  be  admitted.  In  other 
words,  the  corpulence  of  the  jjeriod  of  suckling,  as  of  that  of  youth,  and  of  more 
advanced  age,  reverts  to  its  constant  type  in  both  sexes,  principally,  if  not  exclu- 
sively, according  to  the  peculiar  predisposition  of  each  sex,  the  differences  of  which, 
as  we  have  already  seen,  have  their  ground  partly  in  the  inner  conditions  of  the 
individual,  and  partly  in  their  external  accidental  conditions  of  life. 

Now,  as  a  general  rule,  as  one  or  the  other  type  of  the  disease 
clearly  expresses  itself  through  the  complexion  of  the  corpulent 
individual  as  in  the  characters  of  his  cardiac  action,  other  defi- 
nite symptoms,  general  as  well  as  local,  usually  prevail.  Patients 
with  plethoric  corpulence  exhibit,  as  a  general  rule,  a  mucJi 
better  developed  muscular  system^  a  hrislcer  appetite^  and  a  better 
digestion. 

It  is  even  the  rule  that  with  them  the  demand  for  food  remains 
for  a  long  time  keen,  and  the  digestive  functions  excellent ;  and 
that  the  patients,  therefore,  continually  fall  into  those  old  sins  of 
intemperance  which  so  frequently  in  these  cases  have  given  the 
principal  impulse  to  the  disease.  In  patients  with  ansemic  cor- 
pulence, on  the  other  hand,  the  mluntary  muscular  apparatus 
is  usually  very  deficiently  developed,  the  appetite  bad,  or  capri- 
ciously perverse,  and  less  disposed  to  relish  meat  and  other  spe- 
cially hematogenous  articles  of  diet,  or  the  starches,  milk,  fat, 
etc.,  the  digestion  giving  every  sign  of  atonic  weakness. 
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Should  this  hitter  affection  gain  the  upper  hand,  it  finally 
sets  a  sovereign  veto  upon  further  fat-pi'oduction,  and  then  thin- 
ning and  marasmus  may  attack  the  quondam  corpulent  person 
— often,  indeed,  with  excessive  rapidity.  All  these  conditions 
may  be  best  and  most  instructively  studied  in  the  corpulence  of 
sucklings,  in  whom  the  two  principal  types  of  the  disease  very 
frequently  occur  not  only  comparatively  pure,  but  also  very 
often  (see  p.  631)  under  the  inliuence  of  accidental  circumstances, 
of  which  the  mode  of  action  is  known  or  may  be  determined  a 
'priori. 

The  plethoric  corpulence  of  infants  at  tJie  hreast  develops  itself  on  the  basis  of 
hereditary  predisposition,  or  witliout  this,  usually  when  stoutly  built  children  receive 
unusually  rich  food,  from  the  breast  of  the  mother  or  a  good  wet-nurse,  or  still 
more  frequently  when  their  alimentation  consists  of  well-mixed,  but  very  much  con- 
centrated substitutes  for  milk  given  in  too  great  profusion  (see  p.  633).  If  the 
appetite  remains  keen  in  such  cases,  and  the  digestion  intact,  which  frequently, 
though  not  always,  happens,  the  result  is  not  merely  a  too  great  deposition  of  organ- 
ized and  unorganized  tissue-material,  but  also  an  abnormally  rich  fat-production — 
the  children  are  crammed  !  In  this  crammed  condition  they  usually  have  a  healthy, 
blooming  color  in  their  faces,  while  the  development  of  bones,  teeth,  etc.,  takes 
place  in  them  in  an  almost  normal  manner,  the  occurrence  of  rickets  being  at  all 
events  anything  but  the  rule  with  them.  In  sliort,  this  form  of  corpulence  is  on 
the  whole  rather  a  mere  excess  of  the  physiological  embonpoint  of  this  period  of 
life,  and  as  such  is  of  no  very  particular  pathological  importance.  We  must  not, 
however,  imagine  that  such  crammed  children  are  free  from  any  inconvenience,  or 
feel  quite  so  comfortable  as  normal  children  who  are  less  fat.  The  existing  condi- 
tions are,  at  all  events,  slight  lesions  of  health,  which  are  due  to  previous  deviations 
of  a  slight  character  from  the  normal  state  of  the  bodily  functions  (see  farther  on), 
and  so  far  not  distinctly  characteristic  of  the  plethoric  corpulence  of  young  children, 
since  they  may  be  observed  in  exactly  the  same  manner  in  the  anjemic  form  of  the 
disease  and  in  the  corpulence  of  adults. 

The  ancemic  corpulence  of  siccUings  is,  like  ancomic  corpulence  in  general,  more 
frequently  than  the  plethoric  form  the  product  of  hereditary  transmission,  and  is 
more  frequently  observed  in  boys  than  in  girls  (J.  F.  Meckel,  1.  c).  External  con- 
ditions have,  however,  a  very  decided  influence  upon  its  origin  and  development. 
Among  these  the  artificial  feeding  of  children  with  improper  substitutes  for  milk, 
and  especially  those  in  the  composition  of  which  the  percentage  of  hydrocarbons 
and  fats  exceeds  that  of  the  albuminates  and  organic  salts,  holds  the  chief  place. 
To  this  we  may  add  deficiency  in  the  use  of  fresh  air,  in  consequence  of  confinement 
to  the  house  in  cold  seasons.  If  now  the  digestion  remains  unimpaired  by  tlie 
above-mentioned  method  of  rearing,  and  if  further  the  improper  substitute  for  milk 
be  given  in  excessive  quantity,  a?mmic  corpulence  is  induced;  that  is  to  say,  tlie 


i 

t 


i 


GENERAL  ASPECT  OF  THE  DISEASE.  657 

deposition  of  fat  l)ogiiis  more  and  imnc  to  pivviiii  over  hatmntopoiesia,  the  deposi- 
tion  of  muscular  flosli  and  bone,  etc.  Such  children  seem  indeed  well-nourished, 
but  not,  like  crammed  children,  healthy  in  other  respects.  They  are  much  paler ; 
their  lips  and  the  visible  portions  of  their  mucous  membrane  have  not  that  lively 
red  which  the  corresponding  parts  in  normally  developed  children  exhil)it ;  their 
muscles  are  but  ill-grown,  their  bony  frame  is  weak ;  teething  occurs  late  and  slug- 
gishly;  and  finally,  in  the  farther  progress  of  the  corpulence,  signs  of  rickets  show 
themselves.  It  is  besides  very  common,  when  the  above-mentioned  etiological  con- 
ditions of  anoemic  corpulence  persist,  that  after  a  while  lesions  of  digestion,  partly 
in  the  form  of  atonic  weakness,  partly  even  in  that  of  true  dyspepsia,  join  company, 
and  in  the  end  undermine  the  nutritive  process  to  such  an  extent  that  a  further 
deposition  of  fat  becomes  impossible.  Then  these  children,  at  first  unnaturally  fat, 
often  collapse  with  extreme  suddenness,  and  only  the  flabby  skin  which  clothes  the 
thin  muscles  and  miserable  skeleton  like  a  loose  and  wrinkled  bag,  remains,  after 
the  occurrence  of  this  secondary  marasmus,  as  a  memento  of  their  former  pasty  con- 
dition. 

Finally,  all  cases  of  corpulence  are  in  general  more  or  less  a 
collection  of  symptoms  of  perversion  of  function  or  nutrition  in 
various  organs  and  apparatuses,  with  certain  lesions  of  general 
health  to  which,  in  discnssing  here  the  general  features  of  cor- 
pulence, we  must  briefly  allude. 

The  cutaneous  glands  of  corpulent  patients,  almost  without 
exception,  exhibit  a  tendency  to  very  abundant  secretion ;  and 
this  holds  good  of  the  sebaceous  follicles  as  well  as  the  sweat- 
glands.  The  sebaceous  secretion  of  the  skin  is,  as  a  rule,  of 
normal  consistence,  but  is  poured  over  the  external  surface  of 
the  body  in  immense  quantities  as  liquid  fat,  and  there  produces 
an  abnormally  smooth  and  often  distinctly  shining  appearance, 
as  well  as  an  oily  and  slippery  quality.  The  tendency  of  the 
corpulent  to  sweating  is,  moreover,  well-known.  This  peculiar- 
ity, which  occurs  in  exactly  the  same  manner,  whether  the  cor- 
pulence be  plethoric  or  anaemic,  of  adults  or  of  children,  is 
undoubtedly  one  of  the  most  troublesome  symptoms  of  the  dis- 
ease. 

Corpulent  children,  like  adults,  besides  this,  very  frequently 
•  suffer  from  intertrigo  and  eczematous  eruptions^  which  usually 
■  establish  themselves  at  the  bottom  of  the  furrows  in  the  skin,  in 
I  the  covered-in  and  ill-ventilated  portions  of  the  body  (under  the 
breasts,  in  the  neighborhood  of  the  umbilicus,  between  the  nates, 
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as  the  so-called  "Wolf,"  and  in  the  bends  of  the  thighs),  ana 
thus,  through  tlieir  fierce  itching  and  burning,  as  well  as  the 
smell  of  the  secretion  produced,  which  rapidly  becomes  fetid, 
certainly  do  not  belong  to  the  enjoyable  accompaniments  of  cor- 
pulence. It  is  further  well  known  that  corpulent  patients  are 
but  little  disposed  to  make  use  of  their  voluntary  muscles.  This 
psychical  proclivity  to  physical  sluggishness  frequently  furnishes, 
indeed,  a  very  effectual  auxiliary  to  corpulence ;  but,  on  the 
other  hand,  it  scarcely  less  frequently  appears  as  an  indirect  con- 
sequence of  this,  and  imprints  upon  the  carriage  as  well  as  tlie 
movements  of  most  corpulent  individuals  a  peculiar  character  of 
sluggishness,  difficulty,  and  want  of  energy.  To  this  discomfort 
in  vigorous  bodily  motion,  or  even,  in  some  cases,  actual  incapa- 
city for  it  (see  "Special  Symptomatology"),  there  usually  at 
length  corresponds  a  phlegmatic  ground  tone  of  the  temperament, 
and  particularly  a  prejudice  against  far-reaching  plans,  undertak- 
ings, and  works  of  all  kinds.  This,  when  it  did  not  originally 
exist  in  the  affected  person,  acting  as  a  predisposing  cause  to  his 
corpulence  (see  above,  p.  ),  very  frequently  follows  in  its  wake 
and  may  transform  a  personality  previously  brisk  and  intellect- 
ually active  in  a  very  remarkable  manner.  The  respiration  of 
the  corpulent  is  generally,  even  when  they  are  at  rest,  rather 
more  frequent  than  that  of  thinner  persons  ;  and  in  addition, 
as  a  rule,  depends  less  upon  the  assistance  of  the  diaphragm, 
thus  acquiring  something  of  a  costal  type.  With  bodily  move- 
ment, moreover,  the  hesoln  de  respirer  increases  with  extraor- 
dinary rapidity,  even  to  true  panting  for  air  and  to  galloping, 
though  superficial,  respiration. 

When,  therefore,  the  patient  is  once  forced  against  his  will 
and  custom  to  walk  quickly,  or  in  any  way  to  bring  his  muscles 
into  rapid  action,  he  finds  this  usually  impossible  without  halt- 
ing after  each  brief  advance,  or  interrupting  his  other  muscular 
work  to  snatch  a  breath  of  air  hastily  and  painfully,  with  widely 
dilated  nostrils  and  open  mouth.  At  the  same  time  the  patient 
in  such  circumstances  almost  always  suffers  from  severe  ijalpHa- 
Hon  of  the  heart,  which,  as  is  usual,  is  connected  with  a  trouble- 
some feeling  of  oppression  in  the  cardiac  region.  When  nt  rest, 
on  the  contrary,  no  such  abnormal  sensation  is  usually  present. 
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while  the  heart's  action  exhibits  objectively  a  regular,  nninter- 
mittent  pulsation,  which,  indeed,  in  particular  cases,  makes  a 
permanent  difference  from  the  other  clinical  type  we  have  before 
described  (see  p.  653).  With  reference  to  this  latter,  it  must 
besides  be  remarked  that  although  the  above-described  symp- 
toms connected  with  the  voluntary  muscles  and  the  respiratory 
and  circulatory  apparatus  usually  occur  in  plethoric  as  well  as 
in  anaemic  corpulence,  they  are  generally  better  marked  in  the 
latter,  thrusting  themselves  into  the  foreground  of  the  morbid 
phenomena  which  make  up  the  disease  in  a  sterner  and  more 
threatening  manner.  In  connection  with  the  anaemic  habit,  the 
deficient  nutrition  of  the  muscles,  the  habitual  weakness  of  the 
heart's  action  and  tendency  to  fainting,  and  finally  the  predis- 
position to  atonic  weakness  of  digestion  and  dyspepsia  (see 
above),  and  the  greater  tendency  to  dyspnoea  and  cardiac  attacks 
in  anaemic  corpulence  presuppose  a  much  graver  affection  than 
the  plethoric,  and  cause  the  prognosis  to  be  somewhat  different 
in  the  two  forms  of  the  disease  (see  "Duration,  Terminations, 
and  Prognosis  "). 

The  liver  of  corpulent  individuals  in  many  cases  on  physical 
examination  appears  enlarged,  in  others  thrust  strongly  upward 
and  backward  into  the  concavity  of  the  diaphragm,  and  then  its 
size  is  less  easily  to  be  estimated.  If  we  have  to  determine  an 
enlargement  of  the  liver,  the  resistance  of  the  organ,  so  far  as  it 
is  discoverable  by  palpation,  is  not  essentially  changed,  and  it  is 
particularly  difficult  to  define  its  inferior  margin  through  the 
abdominal  wall. 

Very  frequently  the  existence  of  an  enlargement  of  the  liver 
is  connected  with  a  feeling  on  the  patient' s  part  of  pressure  and 
fullness  in  the  right  hypocliondrium^  which  usually  is  especiallj' 
severe  after  a  full  meal,  and  which  causes  the  patient  much  tor- 
ment. The  urine  of  corpulent  persons  exhibits  no  constant 
peculiarities.  Pretty  frequently  there  is  a  tendency  to  the  deposit 
of  uric  acid  perceptible,  less  frequently  to  that  of  a  large  quan- 
tity of  oxalate  of  lime.  As  to  the  condition  of  the  sexual  f  ttnc- 
tion,  the  most  important  points  have  been  mentioned  already  in 
fhe  Etiology.  It  may  here  be  added  that  when  the  disease  occurs 
in  young  adults  of  the  female  sex,  the  menstruation  is  generally 
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scanty  and  often  ceases  before  the  proper  time,  and  that  fat  men, 
on  an  average,  have  a  less  keen  seXual  appetite  than  thin  ones. 
The  bodily  temperature  of  corpulent  individuals,  under  ordinary 
external  circumstances,  shows  no  deviation  from  the  normal 
degree,  yet  direct  experiment  proves  that  it  is  much  more  diffi- 
cult to  lower  the  temperature  of  a  corpulent  than  of  a  thin 
person  through  the  influence  of  cold  on  the  external  surface  of 
the  body  (Liebermeister).  In  the  same  way  the  temperature  of 
the  internal  parts  rises  under  the  influence  of  bodily  movements, 
higher  temperature  of  the  surrounding  medium,  etc.,  much  more 
and  more  quickly  in  fat  people  than  is  the  case  under  opposite 
conditions  of  bodily  habit  in  thin  people.  (As  to  the  conditions 
of  temperature  in  the  corpulent  in  febrile  diseases,  see  ' '  Compli- 
cations and  Sequelae."" 

Anatomical  Changes. 

As  death  almost  always  occurs  in  corpulent  individuals  when 
they  chance  to  die  in  a  condition  of  corpulence,  not  from  cor- 
pulence ^er  se,  but  in  consequence  of  some  intercurrent  affection, 
the  post-mortem  appearances,  as  may  be  imagined,  are,  according 
to  the  nature  of  this  latter,  very  different. 

We  describe  in  the  following  paragraphs  the  anatomical 
changes  which  present  themselves  in  the  post-mortem  examina- 
tion of  the  bodies  of  corj^ulent  patients,  so  far  as  these  are  related 
to  corpulence  as  such — such  modifications  as  are  produced  by 
the  period  of  life  and  the  type  of  the  disease  which  is  present 
(see  above),  and  such  accessory  organic  conditions  as  are  inti- 
mately connected  with  the  corpulence,  and  therefore  occur  with 
some  regularity. 

The  bodies  exhibit  that  abnormal  external  configuration 
more  particularly  described  in  the  general  description  of  the 
disease.  The  difference  of  color  described  as  existing  during  life 
between  the  ansemic  and  plethoric  skin  is  naturally  much  dimin- 
ished by  the  corpse-like  paleness  of  death,  yet,  spite  of  this,  is 
still  preserved  to  a  certain  and  perceptible  extent.  The  face  of 
the  corpse  when  plethora  lias  existed  is.  as  a  rule,  cyanosed,  the 
hypostatic  congestion  of  the  skin  being  well-marked ;  while  in 
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anffimic  cases  the  face  is  pale,  and  the  hypostatic  congestion 
but  slightly  perceptible.  If,  linally,  we  have  to  deal  with  the 
cadaver  of  an  elderly  corpulent  individual,  we  find  that  those 
ordinary  changes  of  outward  habit  which  result  from  age,  and 
the  arcus  senilis  in  the  upper  margin  of  the  cornea,  are 
usually  prematurely  developed  and  expressed  with  abnormal 
distinctness. 

On  section  of  the  skin  of  the  chest  and  abdomen,  the  thick- 
ness of  the  subcutaneous  fat-layer  on  the  anterior  wall  of  the 
abdomen  reveals  itself  in  the  most  unmistakable  manner,  on 
separating  it  from  the  ribs  and  the  muscles  of  the  thorax,  as 
does  that  of  the  pannicuhts  adiposus  of  the  anterior  surface  of 
the  thorax,  especially  behind  the  mammae.  Direct  volumetric 
estimates  permit  us  at  the  same  time  to  determine  the  amount 
of  fat-infiltration  in  this  portion  of  the  subcutaneous  connective 
tissue  more  accurately.  The  thickness  of  the  fat-layer  in  the 
the  retro-mammary  connective  tissue,  in  well-marked  cases  of 
corpulence  in  adults  not  unfrequently  exceeds  an  inch,  reaching 
two  inches  or  even  more  ;  while  on  the  anterior  wall  of  the  abdo- 
men a  padding  of  fat  of  even  six  inches  in  diameter  has  been 
anatomically  observed  in  some  cases  (Virchow').  At  the  same 
time,  after  opening  the  abdominal  cavity,  the  enormously  volu- 
minous and  heavy  great  omentum,  which  hangs  down  almost 
into  the  cavity  of  the  pelvis  from  the  vast  amount  of  fat  devel- 
oped in  it,  is  very  remarkable.  Similarly  upon  raising  the 
sternum  we  generally  find  the  mediastinal  tissue  densely  infil- 
trated with  fat,  and  changed  into  a  thick,  broad  flabby  mass  of 
it.  In  all  these  places,  as  well  as  in  those  we  shall  have  to  men- 
tion presently,  the  contents  of  the  fat-cells  of  the  cadamr,  which 
are  now  congealed  and  no  longer,  as  in  life,  fluid,  are  of  yellow- 
ish-white color  and  opaque,  and  on  microscopic  examination 
reveal  themselves  as  a  quantity  of  small  fat-crystals,  among 
which  there  are  frequently  a  few  longer  needle-crystals.  These 
congealed  contents,  moreover,  frequently  induce  a  post-mortem 
change  in  form  of  the  fat-cells  ;  for  they  have  frequently  lost 
their  globular  form,  appearing  flattened  against  one  another, 


'  Handbuch  der  Spec.  Pathologie.  Vol.  I.  (1854),  p.  345. 
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irregularly  indented  or  of  regular  i3olyhedric  form.  The  consist- 
ency of  the  fat,  finally,  exhibits  certain  individual  peculiarities 
which  have  been  ascribed  by  some  authors  to  special  etiological 
influences. 

The  fat  of  young  brandy-drinkers  is  said  to  be  characterized  by  an  unusual  tal- 
low-like hardness,  and  in  this  deviation  from  its  usual  character  to  approach  many 
animal  fats  (the  fats  of  wethers)  (Rokitansky '). 

The  diaphragm  usually  appears  to  be  thrust  upwards  by  the 
pressure  of  the  fat-layers  of  the  abdomen  ;  the  lungs  present  no 
constant  changes,  and  their  blood-contents  vary  according  to  the 
blood-contents  of  the  entire  body,  and  the  special  circumstances 
which  produced  death.  On  opening  the  pericardium  the  heart  is 
found  externally  covered  with  a  sheath  of  fat,  which  is  sometimes 
so  vast  that  it  covers  the  organ  everywhere  in  a  thick  layer. 
This  fatty  growth  proceeds  from  the  sub-pericardial  connective 
tissue,  in  which  even  under  normal  conditions  there  usually 
occur  depositions  of  fat  in  particular  localities.  These  are,  as  we 
know,  the  coronary  and  circular  sulci,  the  lower  margin  of  the 
right  ventricle,  the  apex  of  the  heart,  and  the  point  of  origin  of 
the  great  vessels.  In  these  localities,  even  in  corpulent  persons, 
we  find  post-mortem  the  thickest  layers  of  fat,  but  from  them 
the  fatty  growths  surrounding  the  heart  spread  out  in  all  direc- 
tions, and  may,  as  we  have  observed,  become  united  into  one 
whole.  Usually,  however,  the  fat  appears  heaped  over  the  right 
ventricle  in  greatest  quantities  and  most  thickly,  so  that  this  is 
not  unfrequently  entirely  overgrown,  while  parts  of  the  surface 
of  the  left  are  still  free.  But  this  enormous  deposit  of  fat  may 
be  traced  not  merely  above  and  superficially,  but  also  extending 
quite  deeply.  In  the  higher  degrees  of  corpulence  the  fatty  infil- 
tration proceeds  from  the  sub-pericardial  connective  tissue  to  the 
inter-muscular  tissue  of  the  heart  itself,  of  which  the  corpuscles 
of  the  connective  tissue  are  increased  in  size  by  taking  up  fat, 
and  appear  to  be  metamorphosed  into  densely  filled  fat-cells. 
This  condition  of  fatty  intergrowth  through  the  flesh-substance 
of  the  heart  may  even  be  recognized  with  the  naked  eye,  as 


>  Handbuch  der  Path.  Auatomie.  Vol.  I.  p.  284.  Wien,  1846. 
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Stripes  and  processes  of  yellowish  fatty  tissue  may  on  section  be 
seen  running  from  the  surface  right  into  the  muscular  tissue 
wliich  they  have  thrust  asunder  and  evidently  even  diminished, 
in  which  case  a  more  or  less  extensive  portion  of  the  liesh  of  the 
heart  is  evidently  replaced  by  fatty  tissue.  Where,  moreover, 
this  fatty  intergrowth  has  reached  a  higher  pitch,  we  frequently 
find  the  still  preserved  fibre-bundles  which  are  surrounded  by 
fatty  tissue  evidently  atrophic  (diminished),  or  in  a  state  of  fatt}^ 
degeneration  (the  primitive  bundles  filled  with  drops  of  fat,  their 
transverse  striping  ill  marked,  and  the  attacked  layers  yellowish 
in  color).  It  is  also  clear  that  these  changes,  taken  altogether, 
must  during  life  have  not  only  considerably  diminished  the 
heart's  working  power,  but  also  the  power  of  resistance  of  its 
walls.  In  addition  we  may  mention  that  those  grave  alterations 
just  described  are  much  more  frequent  in  the  corpulence  of  old 
than  of  young  persons,  children,  and  sucklings.  In  these  latter 
the  simple  growth  of  fat  around  the  heart  is  usually  less  exten- 
sive, the  abnormal  fat- deposition  being  usually  confined  to  the 
external  parts  of  the  body.  From  this  fatty  growth  around  it, 
the  heart  naturally  appears  larger  in  corpulent  individuals  than 
is  really  the  case  when  the  circumference  of  the  muscular  struc- 
ture is  measured.  The  dimensions  of  the  heart  itself  also,  as 
might  have  been  expected  from  the  data  of  physical  investiga- 
tion during  life,  vary  considerably  in  the  different  forms  of  cor- 
pulence— the  organ  on  post-mortem  examination  sometimes  prov- 
ing to  be  enlarged  by  hypertrophy  or  dilatation,  sometimes  of 
normal  size.  In  the  first  case  the  sheath  {DecJce)  of  the  muscular 
layer  itself  may  have  been  exposed  to  very  important  fluctua- 
tions. 

In  the  arterial  vascular  apparatus  in  elderly,  corpulent  per- 
sons the  signs  of  chronic  endarteritis  are  found  with  great  regu- 
larity :  dulling,  thickening,  and  loosening  of  the  internal  coat, 
partial  fattiness,  which  sometimes  extends  to  the  middle  coat, 
depositions  of  chalk,  etc.,  and,  in  addition,  those  coarser  changes 
in  form,  length,  and  elasticity  which  the  vessels  undergo  in  this 
morbid  process.  In  younger  individuals  with  the  anfemic  type 
of  corpulence  the  anatomical  changes  in  the  arteries  are  confined 
to  that  described  in  connection  with  anaemia — simple  fatty  degen- 
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eration  of  the  middle  and  internal  coats.  This,  however,  is 
altogether  absent  at  this  age. 

On  the  side  of  the  venous  system  we  may  mention  the  occur- 
rence of  varices  in  the  lower  part  of  the  thigh,  clusters  of  hemor- 
rhoids in  the  rectiom,  and  (in  men)  varicoceles.  These  are  fre- 
quently encountered  in  post-mortem  examination  of  corpulent 
individuals  of  advanced  age,  when  the  disease  partakes  more  of 
the  plethoric  character. 

In  this  case  the  quantity  of  blood  also  in  all  parts,  especially 
the  size  of  the  coagula  to  be  found  in  the  heart  and  great  vessels, 
appears  very  considerable — the  blood  being,  moreover,  dark  in 
color,  dense,  and  solidly  coagulated.  In  those  cases,  on  the 
contrary,  which  during  life  are  of  the  ansemic  type,  the  internal 
parts  are  generally  deficient  in  blood,  the  great  vessels  and  heart 
being  filled  with  but  a  small  quantity  of  pale,  loosely  coagulated 
blood. 

Macroscopic  examinations  of  the  blood  of  corpulent  individuals  during  life  have 
sometimes  revealed  a  milky  opacity  of  the  serum  (Lipcemia).  This,  vrhich  occurs 
most  frequently  in  the  corpulence  of  drunkards  (Becquerel  and  Rodier),  is  otherwise 
no  constant  symptom  of  corpulence.  More  definite  chemical  experiments  upon  the 
blood  in  corpulence  are  altogether  wanting. 

Amongst  the  changes  occurring  in  the  abdominal  region,  the 
abnormal  deposition  of  fat  in  the  gvesit  omentum  has  already 
been  recorded.  On  raising  this,  similar  though  less  voluminous 
collections  of  fat  are  visible  in  the  mesentery,  and  especially  in 
the  visceral  folds  of  the  jperitoneum  (for  instance,  in  the  trans- 
verse mesocolon^  the  appendices  epiploicce  of  the  great  intestine, 
the  lesser  omentum^  etc.).  In  addition,  the  fatty  capsule  of  the 
kidneys,  which  as.  we  know  is,  under  ordinary  circumstances,  a 
favorite  locality  for  animal  fat,  is  in  the  corpulent  almost  alwaj^s 
developed  into  a  huge  mass  of  fat,  often  several  inches  thick,  and 
similarly,  yellowish-white  in  color.  In  the  midst  of  this,  like  the 
kernel  of  a  stone-fruit  concealed  in  the  soft  pulp,  the  kidney  itself 
only  comes  to  light  on  cutting  through  this  opaque  covering. 
Among  the  organs  in  the  abdominal  cavity  the  liver  is  in  tlie 
corpulent  above  all  pretty  regularly  the  seat  of  anatomical 
changes,  and  exhibits  the  characters  of  the  so-called  simple  fattn 
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Jioer.  From  its  position  it  is  frequently  to  some  extent  thrust 
back  into  the  cavity  of  the  abdomen  and  rotated  upward  (so  tliat 
daring  life  it  is  often  more  difficult  to  arrive  at  evidence  of  its 
enlargement  by  percussion).  Its  true  dimensions  are,  however, 
even  when  on  this  account  an  increase  in  its  volume  cannot  be 
clearly  ascertained  by  means  of  palpation  and  percussion,  almost 
alwaj^s  considerably  greater  than  those  of  a  normal  liver. 

The  consistence  of  such  a  liver  is,  on  the  other  hand,  not  more 
SQlicl — rather  less  so,  indeed,  and  often  soft  and  doughy  ;  and  in 
consequence  of  its  diminished  resistance,  the  organ,  therefore, 
often  appears  flattened  by  the  pressure  of  the  parts  which  cover 
it  in,  while  its  length  and  width  are  increased. 

The  iipper  surface  of  the  liver,  according  to  the  amount  of  its 
fat-infiltration,  assumes  a  different  ground-tint,  sometimes  more 
of  a  reddish  yellow,  sometimes  of  a  yellowish  brown,  upon  which 
numerous  small  reddish  points  (the  central  regions  of  the  liver- 
islets)  are  usually  thrown  up  more  or  less  distinctly.  On  section, 
the  color  of  the  organ  is  similarly  variegated,  and  when  mace- 
rated is  yellowish  brown  sprinkled  with  red ;  and  on  more  careful 
examination  it  is  manifest  that  the  redder  spots  correspond  more 
to  the  centre,  and  the  yellow  to  the  periphery  of  the  liver-islets. 
The  blood  contents  of  the  fat-infiltrated  liver  are,  as  a  rule, 
diminished  ;  the  fat  contents  may,  on  the  contrary,  be  enormously 
increased,  so  that  half  or  even  three-fourths  of  the  entire  liver 
surface  may  prove  to  be  fat  (Vauquelin,  Frerichs).  The  liver  fat 
varies  from  a  fluid  or  semi-fluid  to  a  firmer  consistency — a 
peculiar  form  of  hardness  which  leaves  the  knife-blade  covered 
with  a  tallowy  coating  on  its  withdrawal  after  a  section.  This, 
like  the  analogous  quality  of  the  external  fat  (see  above),  seems 
to  occur  especially  in  the  case  of  young  brandy-drinkers  (Roki- 
tansky,  1.  c). 

The  chemical  composition  of  the  fat  stored  up  in  the  liver, 
like  that  of  the  fat  of  the  rest  of  the  body,  is  a  mixture  of  tripal 
mitin,  triolein,  and  tristearin. 

On  microscopic  examination  of  sections  of  the  fatty  liver  of 
corpulent  patients,  the  fat-infiltration  appears  especially  well 
marked  in  the  yellowish  brown  i^eripheral  zones  of  the  liver- 
islets.    The  liver-cells  are  here  evidently  enlarged,  the  corners  of 
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tlieir  polyhedral  contour  rounded  off.  The  contour  of  the  fat 
cells  is,  however,  perfectly  well  preserved  and  distinctly  visible, 
with  proper  adjustment  under  the  microscope;  and  when  the  fat 
infiltration  is  but  moderate,  the  fat  in  the  interior  of  the  cells  is 
found  in  the  form  of  small  drops,  in  the  presence  of  which  the 
simple  and  complex  nucleus  of  the  cell  remains  distinctl}^  visible. 
In  greater  degrees  of  fat-infarction  these  drops  become  confluent 
and  form  large  drops,  besides  which  smaller  drops  may  appear  ; 
or  finally  the  whole  cell  is  filled  with  a  single  huge  fat  drop, 
while  the  nucleus  has  become  invisible — though  it  has  by  no 
means  succumbed — leaving  no  trace  behind  it. 

The  characteristics  here  described  sufficiently  differentiate  the 
fatty  infiltrated  from  the  fatty  degenerated  liver.  In  the  latter, 
even  in  the  stage  of  the  production  of  the  finest  fat-drops,  the 
nuclei  of  the  cells  disappear  and  the  sharp  contour  of  the  degene- 
rated cells  begins  to  be  obliterated  (Liebermeister '). 

Of  other  organic  changes,  we  may  mention  the  occasional 
occurrence  of  fat-infiltration  of  the  renal  epitheliurii  (Wagner) 
and  fatty  Qiietamor pilosis  of  tlie  pancreas  (Rokitansk}^),  and 
finally  we  may  glance  at  the  condition  of  the  voluntary  muscles. 
In  the  higher  grades  of  corpulence  the  interstitial  tissue  of  the 
muscles  appears  to  be,  to  a  greater  or  less  extent,  infiltrated  with 
fat,  and  the  intervening  muscular  tissue  atrophied.  In  other 
cases  fat  is  found  in  drops  arranged  in  rows  in  the  primitive 
muscular  fasciculi  also,  and  the  horizontal  striping  has  become 
less  clear.  In  short,  there  are  here  exhibited  similar  changes  to 
those  which  are  found,  in  a  more  clearly-expressed  manner,  in 
the  muscular  substance  of  the  heart.  It  is  further  not  improb- 
able that,  even  v^hen  no  fat  is  perceptible  either  to  the  naked  eye 
or  under  the  microscope,  either  in  the  muscular  or  other  tissues, 
cliemical  examination  would  shew  that  the  quantity  of  fat  con- 
tained in  them  is  greater  than  it  is  under  physiological  conditions. 
As  to  this  circumstance,  we  have  almost  no  positive  observations, 
yet  we  have  at  least  a  few  made  by  Valentiner,'  in  which  the 
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ethereal  extract  of  microscopically  normal  breast-muscle  (from 
the  middle  of  the  pectoralis  major)  of  three  corpulent  drunkards 
was  quantitively  compared  with  that  of  three  marasmic  individ- 
uals. While  the  extract  in  the  first  case  gave  a  percentage  of 
3.9  to  4.6,  in  the  latter  it  gave  but  1.3  to  1.7,  which  may  very 
properly  be  regarded  as  an  evidence  of  increased  fat  contents  of 
the  muscular  system  of  the  drunkards. 


Special  Symptomatology. 

Analysis  of  tlie  General  Phenomena  of  the  Disease^  and  the 

Post-mortem  Appearances. 

The  functional  symptoms  and  anatomical  tissne-changes  in 
corpulence  are  related  on  one  side  to  the  constitution  and  general 
habit  of  corpulent  individuals,  on  the  other  to  particular  organs 
and  aj)paratuses.  We  can  therefore  speak  of  the  general  and 
local  phenomena  in  this  disease. 

a.  General  Phenomena. 

The  excessive  increase  in  quantity  of  the  external  and  inter- 
nal fat  of  the  body  constitutes  the  characteristic  and  pathog- 
nomonic symptom  of  corpulence. 

Of  the  manner  in  which  this  abnormal  accretion  of  fat  mani- 
fests itself  histologically,  and  to  the  pathological  processes  to 
which  the  increase  in  volume  of  the  fat-carrying  layers  is  to  be 
;  attributed,  it  was  necessary  to  speak  at  greater  detail  in  the  in- 
\  troduction  to  this  chapter  (p.  628).  We  therefore  now  only 
\  briefly  recall  to  the  reader' s  mind  that  this  abnormal  accretion 
<-  of  fat  in  the  corpulent  comes  to  pass  as  well  through  denser  in- 
filtration of  the  fat  tissue  already  existing,  as  through  the  origin 
and  subsequent  infiltration  of  new  tissue.  It  is  therefore  a  com- 
plete process.  We  have  likewise  mentioned  already  that  the 
reason  why  the  normal  as  well  as  the  pathologically  excessive  fat 
deposition  occurs  particularly  in  a  certain  kind  of  tissue — the 
loose  connective  tissue  (Flemming)  or  the  fat  tissue  (Toldt)— is  to 
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be  discovered  in  the  peculiarly  intimate  relation  of  this  tissue  to 
the  vascular  apparatus,  as  well  as  its  exceptional  construction, 
which  makes  it  seem  specially  adapted  for  fat-infiltration.  These 
peculiarities  make  it  finally  clear  why  the  fat  deposit  in  corpu- 
lence is  universal,  but  not  equally  distributed,  and  further  why 
the  fat-deposit  in  corpulent  individuals  is  more  voluminous  where 
the  greatest  quantity  of  the  loose  tissue  exists  already  formed, 
and  wherever  in  well-nourished,  healthy  individuals  the  greatest 
quantity  of  fat  is  found  stored  up.    Now,  from  the  fact  that  in 
the  higher  grades  of  corpulence  this  fat-infiltration  occurs  in 
tissues  which  under  physiological  conditions  contain  no  fat 
microscopically  visible,  we  may  conclude  that  under  abnormallj- 
favorable  conditions,  such  as  the  presence  of  abnormal  quantities 
of  fat  or  lipogenous  material  in  the  blood,  other  cells  of  the  ani- 
mal body  may  take  up  fat  or  produce  it,  and  may  be  transformed 
into  fat-cells-,  although  the  natural  capacity  for  this  is  either 
smaller  than  that  of  certain  cells  of  the  connective  tissue  (the  fat- 
cells  KaT  e^oxrjv),  or  an  opportunity  for  this  action  is  commonly 
not  afforded  them  in  like  measure.  Finally,  as  to  the  reason  why, 
among  cells  in  general,  those  of  the  liver  most  regularly  become 
fat- containing  in  corpulence,  and  why  a  fatty  liver  is  so  frequently 
found  in  the  post-mortem  examination  of  the  corpulent,  we  may 
remark  that  besides  the  general  conditions  which  favor  fat-depo- 
sition and  make  it  possible  in  other  regions  of  the  body,  the 
exceptional  position  in  which  the  cells  of  the  liver  are  placed  as 
regards  the  stream  of  fat  flowing  into  the  body  with  the  stream 
of  nutriment,  must  be  taken  into  account. 

We  may  here  once  more  remind  the  reader  of  the  fact  already 
touched  upon  (p.  615),  that  some  time  after  each  full  meal  fat  is 
found  in  the  liver-cells  as  a  transitory  phenomenon,  even  in 
healthy  persons  ;  and  that  when  the  diet  is  rich  in  fat,  as  for  ex- 
ample when  it  consists  of  milk,  there  is  perceptible  quite  a 
distention  of  the  liver-cells  with  fine  drops  of  fat,  which,  not- 
withstanding, under  normal  conditions  disappears  after  a  few 
hours  (Koelliker,  Yirchow).  But  when  the  liver-cells  cannot 
succeed  in  getting  rid  of  their  fat-contents  within  a  proper  time, 
a  constant  infiltration  of  this  kind  must  generally  occur  ;  and  it 
is  clear  that  the  persistence  of  this  anomaly  is  threatened  when 
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the  blood  flowing  tlirougli  the  liver  is  abnormally  rich  in  fat,  and 
when  at  the  same  time  with  every  meal  still  further  quantities  of 
fat  are  taken  up  into  the  portal  circulation. 

While  the  abnormal  fat-infiltration  of  some  or  all  the  tissues 
furnishes  the  ordinary  characteristic  of  cases  of  corpulence  in 
general,  the  constitutional  habit  of  patients,  as  we  have  already 
mentioned  in  the  general  description  of  the  disease,  varies  not 
inconsiderably  in  particular  cases.  If  we  now  inquire  into  the 
deeper  conditions  which  determine  those  differences,  so  imjoor- 
tant  chemically,  which  manifest  themselves  in  the  form  of  ple- 
tliorio  and  ancemic  corpulence,  our  attention  is  specially  directed 
to  the  different  etiology  of  particular  cases,  and  the  different 
mode  of  working  of  the  causes  in  action  in  each  instance.  As  we 
have  shown  in  the  section  on  Pathogeny,  the  tendency  to  abnor- 
mal fat-deposition — if  we  pass  over  the  possible  cellular  predis- 
position of  that  tissue  within  which  the  deposition  of  fat  especially 
occurs — depends  chiefly  upon  a  certain  complex  general  condi- 
tion of  the  organism,  of  which  the  individual  factors  are : 

1.  Comparative  deficiency  in  the  oxygenation  of  the  blood. 

2.  Relatively  considerable  quantities  of  lipogenous  material 
in  the  blood. 

3.  Relatively  deficient  trophic  and  plastic  energy  of  the  tis- 
sues of  the  body. 

One  or  other  of  these  primordial  changes  of  the  somatic 
organization,  which  are  for  the  most  part  (though  not  entirely) 
independent  of  each  other,  may  evidently,  through  the  influence 
of  existing  or  predisposing  or  determining  forces,  be  primarily 
produced,  and  thus  the  impulse  to  an  unusually  copious  fat- 
production  be  given.  Each  of  these  causes,  then,  may  give  rise 
to  a  more  or  less  clearly  expressed  degree  of  corpulence,  while 
the  behavior  of  the  other  two  equally  important  factors  in  the 
production  of  corpulence  may  possibly  leave  j^lenty  of  room  for 
other  differences  in  the  type  of  the  constitution  and  habit  in 
individual  cases.  It  may  easily  be  understood,  without  much 
discussion,  that  the  better  able  the  predisposing  and  determining 
causes  are  in  any  individual  case  primarily  to  reduce  the  quan- 
tity of  oxygen  in  the  Mood  through  diminution  of  the  hcemo- 
glohin^  the  more  clearly  will  the  type  of  anaemic  corpulence  be 
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produced.  For  this  reason  congenital  hypoplasia  of  the  blood- 
tissue,  the  female  sex,  advanced  age,  acquired  flaccidity  of  con- 
stitution, and  probably  also  deficient  sexual  function,  predispose 
to  an£emic  corpulence.  This  is,  moreover,  under  certain  circum- 
stances, provoked  by  improper,  insufficiently  hsematogenous  diet, 
bodily  inactivity,  and  morbid  processes,  which  specially  beget 
oligocythsemia.  On  the  other  hand,  a  primary  increase  oflipo- 
genous  materials  in  the  blood  leads  to  increase  in  the  volume 
of  the  blood  left,  hypertrophy,  and  plethoric  corpulence.  It  is 
no  matter  whether  this  superfluity  is  produced  by  increased  re- 
ception or  diminished  decomposition  of  the  material,  so  long  as 
it  is  sufficiently  large  and  lasts  a  considerable  time.  For  this 
reason  plethoric  corpulence  arises,  in  the  general  form  already 
described,  most  easily  under  the  determining  influence  of  a 
voluptuous  mode  of  life,  intemperance  in  the  pleasures  of  the 
table,  and  the  abuse  of  alcohol ;  and  it  is  more  frequent  in  men 
than  in  women,  because  the  former  are  fonder  of  exposing  them- 
selves to  these  injurious  influences.  Where  the  excess  of  lipoge- 
nous  material,  and  especially  the  albumen  of  the  pabulum,  is 
very  great,  and  when  the  composition  of  the  blood,  as  well  as  the 
outer  and  inner  conditions  of  the  individual  existence,  favor  the 
simultaneous  accretion  of  organized  albumen  and  the  formation 
of  red  blood-corpuscles,  the  health  may  be  otherwise  almost 
undisturbed,  the  corpulence  appearing  more  as  a  simple  excess 
of  physiological  embonpoint,  and  as  a  complete  pendant  to  the 
fattened  condition  of  the  domestic  mammalia.  It  then  has  the 
character  rather  of  an  anatomical  curiosity  than  of  a  real  disease. 
It,  however,  not  unfrequently  conceals  within  it  the  germ  of 
other  lesions  (see  "  Sequelse  "),  and  is  only  to  be  regarded  with 
indifference  when  no  severe  diseases  of  another  kind  are  threat- 
ening (see  "  Prognosis ").  On  the  contrary,  when,  with  a  great 
stock  of  lipogenous  material,  the  conditions  are  unfavorable  to 
blood-formation  and  the  accretion  of  organized  albumen,  hybrid 
forms  of  corpulence  are  produced,  in  which  the  fullness  of  the 
vascular  system  contrasts  with  paleness  of  complexion  and  badly 
nourished  muscles— forms  which  present  in  their  external  char- 
acter a  peculiar  mixture  of  want  and  superfluity,  of  strength  and 
weakness,  and  which  are  therefore  harder  to  classify.  Since, 


SPECIAL  SYM PTO M A'l'O LOG Y. 


671 


further,  partl}^  from  advancing  age,  partly  from  external  condi 
tions  (especially  deficient  bodily  exercise),  and  partly  from  inter- 
current diseases,  the  danger  of  a  subsequent  hypoplasia  of  the 
blood  is  imminent  even  in  plethoric  corpulence,  it  foUovi^s  that 
most  cases  of  this  kind,  as  tlie}^  advance,  lose  their  original  type 
and  gradually  assume  a  hybrid,  and  finally,  even  anaemic  charac 
ter.  It  also  follows  that,  however  great,  in  many  respects,  the 
difference  of  the  first  approach  of  corpulence  may  seem  in  differ- 
ent cases,  they  all  tend  towards  the  anaemic  type,  even  when  they 
did  not  belong  to  this  originally. 

b.  Local  Symptoms. 

In  the  external  skin  the  increased  secretion  of  the  sebaceous 
follicles  {seborrhoea)  and  of  the  sioeat-glands  {Jiyperidrosis),  is 
specially  worth  mention.  The  seborrhoea  of  corpulent  individ- 
uals must  be  considered  as  analogous  to  the  deposition  of  fat 
in  other  tissues,  but  with  this  difference,  that  here  it  occurs  in  a 
deciduous  tissue  (the  epithelium  of  the  sebaceous  glands)  which, 
a  prey  to  perpetual  destruction,  has  to  furnish  the  secretion  of 
this  cutaneous  gland.  With  great  infiltration  of  fat  the  destruc- 
tion of  these  deciduous  cells  will  therefore  be  more  rapid,  and  the 
fatty  secretion  produced  by  them  must  escape  in  greater  quan- 
tities than  is  usual  under  ordinary  circumstances.  The  hyperi- 
drosis  of  the  corpulent  is  a  commonly  recognized  plienomenon, 
but  one  of  which  the  causes  are  but  little  appreciated.  To 
understand  the  genesis  of  this  symptom  a  little  better,  it  is  not 
necessary  to  go  into  any  wide  discussion  concerning  the  physio- 
logical process  of  the  secretion  of  the  sweat,  and  the  share  which 
blood-pressure,  the  nervous  system,  and  the  secretory  paren- 
chyma of  the  glands  themselves  may  each  separately  take  in  it. 
For  our  practical  object  it  is  here  enough  simply  to  under- 
stand what  physiological  significance  this  secretion  has  for  the 
organism  in  general,  and  what  internal,  as  related  to  external 
conditions,  are  found  by  experience  to  produce  profuse  sweat- 
ing. The  sweat  secretion  has  evidently,  as  its  physiological  end, 
the  production  of  a  cooling  of  the  entire  body  by  irrigating  its 
surface  with  a  watery,  easily  evaporating  tiuid,  as  soon  as  there 
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is  a  danger  of  a  rise  of  its  tem'perature  abooe  the  normal  leml^ 
either  through  increased  'production  or  diminislied  abstraction 
of  heat. 

Now,  the  corpulent  are,  even  when  at  rest,  much  more  than 
those  of  normal  build  or  thin  persons,  exposed  to  a  danger  of  a 
rise  of  their  bodily  heat  from  higher  (atmospheric)  temperature, 
deficient  ventilation,  and  excessive  humidity  of  the  air  ;  since 
their  thick  padding  of  fat  affords  them  a  very  effectual  protec- 
tion against  the  cooling  of  their  internal  parts,  and  their  corpo- 
real superficies  is  small  as  compared  with  their  mass  ;^  and 
therefore  the  amount  of  heat  given  off  to  the  surrounding 
medium  by  conduction,  radiation,  and  evaporation  will  be  rela- 
tively small.  Upon  the  presumption,  then,  that  the  sweat-gland 
apparatus  works  in  the  corpulent  under  the  same  laws  as  regu- 
late it  in  the  healthy,  the  former  ought  to  sweat  more  easily  and 
more  frequently  in  all  circumstances  than  the  latter — a  conclu- 
sion which  is  confirmed  by  daily  experience,  and  therefore  may 
serve  to  support  the  foregoing  presumption.  Another  reason 
also  which  is  important,  as  accounting  for  the  hyperidrosis  of 
the  corpulent  when  in  bodily  action,  is  to  be  found  in  the  great 
mass  of  their  bodies.  To  put  them  in  motion  and  keep  them 
moving  demands  a  much  greater  expenditure  of  voluntary  mus- 
cular force  than  is  the  case  with  the  smaller  mass  of  healthy  or 
thin  persons.  But  as  the  muscle  which  does  more  mechanical 
work  than  another  produces  also  more  heat  (Heidenheim),  it 
must  be  accepted  as  a  fact  that  not  only  is  less  heat  given  off  by 
the  corpulent,  but  that  when  in  motion  they  produce  more  heat, 
and  that  the  danger  of  overheating  of  the  internal  parts  of  their 
bodies  is  infinitely  greater.  Now,  the  secretion  of  sweat,  as  a 
regulatory  function  of  the  general  organism,  works  against  this 
unfortunate  condition  in  this  manner,  that  in  the  corpulent  it 
takes  place  as  a  consequence  of  the  performance  of  mechanical 
work,  not  only  with  extraordinary  rapidity,  but  with  excessive 
profuseness  ;  so  that  whenever  they  stir  themselves  up  to  vio- 
lent motion  they  immediately  appear  bathed  in  perspiration. 

'  As  we  know,  the  globe  of  all  geometric  forms  has  the  greatest  solid  content  inth  the 
smallest  circumference.  The  nearer,  therefore,  the  human  body  approaches  a  globular 
form  the  smaller  relatively  will  be  its  surface. 
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When,  therefore,  Shakesi^eare  makes  Sir  Jolin  FalsfafT  say, 
when  involuntarily  placed  in  this  position,  that  he  i'eels  as  hot 
"as  molten  lead,"  and  complain  of  the  "  tons  of  sweat"  he  lias 
poured  out,  these  outbursts  of  comic  despair  are,  it  is  true, 
hyperbolical,  but  certainly  also  most  signilicant  as  to  the  actual 
condition  of  such  patients.  We  are  then,  as  has  been  shown, 
in  a  position  to  refer  the  interesting  phenomenon  of  hyperidrosis 
in  corpulence  to  the  very  laws  which  the  phj^siological  secretion, 
of  sweat  follows  ;  and  this  pathological  phenomenon  appears  in- 
the  general  symptomatology  of  the  disease  only  as  the  excess  of 
a  normal  action,  the  conditions  having  become  unusually  favor- 
able for  the  physiological  process,  and  the  secretory  apparatus 
working  according  to  the  ordinary  rule.  A  further  frequent 
consequence  of  the  increased  skin-secretion,  and  the  collection  of 
the  secreted  sebum  and  sweat  in  the  covered  portion  of  the  sul- 
cated  surface  of  the  body,  where  this  is  not  sufficiently  cared 
for,  is  the  decomposition  of  these  secretions,  which  occurs  very 
easily,  and  the  development  of  rancid  and  putrid  products, 
which  are  not  only  very  ill-smelling,  but  also,  from  their  acridity, 
irritate  the  skin  and  give  rise  to  intertrigo,  eczematous  eruptions, 
etc.  Another  cause  of  the  appearance  of  the  skin-diseases  from 
which  so  many  corpulent  persons  are  liable  to  suffer  much  is 
the  mechanical  irritation  of  the  chafing  to  which  the  skin  of 
these  folds  is  exposed  during  bodily  movement,  and  which  may 
be  much  increased  by  the  pressure  of  tight  articles  of  clothing — 
stockings,  etc.  The  symptoms  connected  with  the  external  skin- 
form,  then,  a  whole  of  which  we  may  easily  obtain  a  synopsis,, 
their  logical  connection  with  the  original  disease  being  grasped 
without  difficulty. 

This,  however,  may  be  affirmed  of  most  of  the  remaining 
symptoms  of  corpulence,  and  first  for  the  phenomena  of  the  vol- 
untary muscular  apparatus.  The  difficulty  of  bodily  motion  is, 
like  the  slight  weariness  of  the  patient  from  increasing  his  pace, 
raising  weights,  etc.,  the  immediate  consequence  of  the  great 
weight  of  the  body — the  heavier  burden  which  has  to  be  lifted, 
urged  forwards,  and  kept  in  action.  There  results  further,  froUx 
the  patient's  experience  of  this  aptitude  for  being  soon  tired,  a 
mental  distaste,  wliich  causes  him  even  in  anticipation  to  be  shy 

VOL.  XVL— 43 


^ '  ^  IMMERMAN-N.— CORPULENCE. 

of  much  movement,  and  very  easily  leads  to  habitual  corporeal 
sluggishness,  where  the  disease  did  not  originally  proceed  from 
this.  That  very  troublesome  feeling  of  heat  and  tendency  to 
sweating,  and,  last,  but  not  least,  the  tendency  to  dyspnoea  and 
cardiac  palpitation  which  quickly  follows  upon  bodily  motion, 
are  great  stumbling-blocks  in  the  exercise  of  the  patient's  volun- 
tary impulses,  and  often  imprint  on  his  whole  personality  a 
stamp  of  prudence  and  circumspectness ;  so  that  courageous 
boldness  and  bold  venturesomeness  seem  to  him  hazardous  and 
improper,  even  in  cases  where  the  end  is  attainable  without  much 
hodilij  action,  and  simply  through  vigorous  mental  endeavor. 

The  rapid,  though  shallow  respiration  to  which  the  corpulent 
are  subject  even  when  at  rest,  results  principally  from  the  liin- 
derance  given  to  the  actions  of  the  diaphragm,  which,  by  the 
pressure  of  the  enlarged  liver,  and  the  fat-masses  within  the 
abdomen  and  on  its  anterior  wall,  is  more  firmly  fixed  in  the 
expiratory  position  than  is  the  case  in  thin  persons.    This  is 
also  the  reason  of  the  increased  functional  activity  of  the  supe- 
rior respiratory  muscles  (intercostals,  scaleni),  and  produces  the 
costal  type  of  respiration  even  in  corpulent  males.    The  great 
tendency  to  attacks  of  dyspncea  from  bodily  motion  simply  arises 
in  no  small  degree  from  this  mechanical  hinderance  to  respira- 
tion, which  makes  a  complete  ventilation  of  the  lungs  and  elimi- 
nation of  the  stagnant  carbonic  acid,  by  deep  respiratory  efforts, 
extremely  difficult ;  and  no  shallow  breathing,  however  frequent, 
can  fully  compensate  for  this  loss  of  power.    On  the  other  hand, 
it  is  also  a  consequence  of  the  absolute  increase  of  work  which 
the  heavy  mass  of  the  body  imposes  on  the  corpulent  for  their 
locomotion,  and  demands  from  their  muscles,  and  it  is  therefore 
connected  with  increased  production  of  carbonic  acid.  Finally,  in 
the  high  grades  of  polysarkia,  another  most  important  force — 
namely,  functional  insicfficlency  of  the  lieart,  comes  in  to  assist 
in  developing  these  attacks  of  dyspnoea,  and  stamps  them  as  not 
only  a  very  unpleasant  symptom  of  the  disease,  but  one  which 
is  of  immediate  danger.    This  lowering  of  the  motor  power  of 
the  heart,  which  betraj^s  itself  in  habitual  weakness  of  that  organ, 
as  well  as  rapid  fatigue  of  its  muscles  after  strong  contraction 
(see  p.  658),  has  its  ground  above  all  in  the  anatomical  changes 


SPECIAL  SYMPTOMATOLOGY. 


G75 


more  particular!}^  described  already.  The  simple  growtli  of  fat 
around  the  organ,  to  say  nothing  of  the  more  important  I'at- 
intiltration  of  its  intermuscular  connective  tissue,  must  in  the 
long  run  make  the  maintenance  of  an  evenly  energetic  action  of 
the  heart  more  and  more  difficult,  and  favor  the  occurrence  of 
parox3'smal  congestive  phenomena  in  the  pulmonary  circulation, 
as  often  as,  in  consequence  of  bodily  exertion,  mental  emotion, 
etc.,  an  acute  over-stimulation  of  the  heart  has  taken  place.  The 
paroxysmal  dyspnoea  which  thus  originates,  becomes,  however, 
habitual,  whenever  the  muscle  of  the  heart  has  become  atrophic 
or  fattily  degenerated  from  the  pressure  of  the  fatty  tissue  which 
weighs  upon  it,  and  has  new  points  of  origin  within  its  very 
structure,  and  the  capacity  of  motion  for  the  patient  is  naturally 
diminished  in  all  directions  to  a  far  greater  degree  than  was  the 
case  in  the  earlier  stages  of  the  disease  from  the  cause  already 
more  particularly  described. 

The  attacks  of  palpitation  have  the  same  cause  as  the  dys- 
pnoea, and  proceed,  as  this  does,  from  the  easily  fatiguable  con- 
dition of  the  heart,  for  which  the  greater  demands  made  upon  it 
and  its  absolutely  diminished  power  must  bear  the  blame.  Fi- 
nally, it  is  easily  intelligible  without  minute  analysis,  why  all  the 
phenomena  in  connection  with  the  voluntary  muscles  and  respi- 
ratory and  circulatory  apparatus  just  described,  occur  much  ear- 
Uer,  more  intensely,  and  more  threateningly,  in  the  anfpmic  form 
of  corpulence.  Here,  however,  the  primarily  existing  oligocy- 
themia, with  its  necessary  consequence — the  deficient  oxygena- 
tion of  the  blood,  contributes  a  very  aggravating  factor,  which 
makes  itself  from  the  commencement  felt  as  a  destructive  force 
upon  the  functional  restitution  of  the  working  muscular  sj^'stem 
of  both  body  and  heart,  as  well  as  the  excretion  of  carbonic  acid 
from  the  respiratory  surface  of  the  lungs. 

The  frequent  occurrence  of  uric  acid  and  oxalic  acid,  sedi- 
ments in  the  renal  secretion  of  corpulent  individuals  is  probably 
less  a  direct  consequence  of  the  corpulence  than  a  co-ordinated 
plienomenon  which  is  due  to  similar  causes.  For,  while  a  false 
relation  between  the  quantity  of  the  nutrient  material  of  the 
blood  and  the  amount  of  its  oxidization,  together  with  a  suffi- 
ciently large  assimilation  of  food,  is  the  .primary  condition  of  a 
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great  deposition  of  fat,  this  evidently  also  acts  as  a  predisposing 
cause  of  tlie  development  of  a  great  number  of  azotized  and  non- 
azotized  compounds,  which,  in  contradistinction  to  the  proper 
ultimate  compounds  (urea,  carbonic  acid),  must  be  looked  upon 
chemically  as  a  product  of  imperfect  oxidation.  Just  as  corpu- 
lent persons  then,  and  persons  with  a  tendency  to  become  so  on 
a  ricli  diet,  put  up  more  fat  than  those  who  have  no  such  ten- 
dency, they  frequently  seem  also  to  excrete  a  greater  quantity  of 
uric  acid  and  oxalates.  For  the  rest,  more  accurate  quantitive 
estimates  respecting  both  the  actual  quantity  of  uric  and  oxalic 
acids,  and  of  the  relative  quantity  of  uric  acid  and  urea,  excreted 
in  well-marked  cases  of  corpulence,  are  altogether  wanting. 
Finally,  the  habitual  existence  of  uric  acid  in  the  urine  affoi-ds 
only  some  probability,  but  by  no  means  certainly  proves,  that 
there  is  any  absolute  increase  of  uric  acid  production  in  any 
given  case  (Bartels  ^). 


Comj:)!! cations  and  Sequelce. 

The  corpulent  show  not  only  a  predisposition  to  a  number  of 
secondary  affections,  but  also,  with  regard  to  purely  accidental 
morbid  processes,  a  very  different  (and.  in  general  less)  degree  of 
tolerance  than  healthy  persons.  In  both  directions,  therefore, 
an  investigation  of  the  complications  and  sequehe  is,  theoreti- 
cally and  practically,  of  importance.  Among  the  most  frequent 
secondary  processes  in  corpulence  are  acute  and  chronic  catarrh 
of  the  mucous  membrane  of  the  respiratory  a2^2>aratus.  Tliis 
catarrh  very  often  depends  on  so-called  "colds,"  to  which  cor- 
pulent people,  with  their  great  tendency  to  perspiration,  are 
unusually  disposed.  It  is  also,  however,  in  many  cases'  due  to 
the  above  described  lesion  of  the  heart's  action;  in  addition  to 
which,  as  a  further  favoring  condition  which  brings  this  to  light, 
we  must  add  in  many  cases  a  pressure  of  the  fat-masses  of  the 
abdomen  upon  the  abdominal  aorta,  and  a  consecutive  reflux  of 
the  blood  towards  the  respiratory  organs.  The  not  less  frequent 
acute  and  chronic  catarrh  of  the  digestive  apparatus  has  its  root 
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to  a  great  extent  in  the  common  lesion  of  circulation  commencing 
in  the  heart  ;  and  also  perhaps  in  that  hinderance  of  the  hepatic 
circulation,  to  which  the  congestion  of  the  liver-cells  consequent 
upon  their  fatty  infiltration  may  give  rise.  Besides  this,  we  may 
often  have  the  luxurious  mode  of  life  to  which  many  corpulent 
persons,  spite  of  their  increasing  growth  in  circumference,  remain 
weakly  addicted — the  overloading  the  stomach  with  a  quantity 
of  all  sorts  of  food,  often  difficult  of  digestion,  with  tidbits,  etc., 
the  misuse  of  alcoholic  drinks,  etc.,  all  tending  in  time  to  make 
the  intestinal  tract  very  liable  to  disease,  or  at  least  to  intercur- 
rent alfections.  If  these  dyspeptic  processes  go  on  long  enough, 
they  will  naturally  undermine,  by  the  process  of  inanition  which 
they  promote,  the  basis  of  the  corpulence  itself,  and  then,  even 
in  the  case  of  plethoric  corpulence,  emaciation,  and  finally 
marasmus,  begin  with  a  change  for  the  worse  in  the  complexion, 
pallor  of  the  whole  surface,  etc.  A  further  frequent  complication 
of  corpulence  are  those  varicosities  of  the  rectum — the  so-called 
hemorrhoids,  which  are  commonly  represented  as  one  of  the 
phenomena  of  the  general  abdominal  plethora  and  as  a  special 
characteristic  of  this.  The  plethoric  condition  of  the  blood  (the 
increase  of  the  volume  of  the  blood),  as  well  as  the  special  lesions 
of  circulation  existing  in  the  abdomen,  certainly  play  a  most 
important  role  in  the  origin  of  that  enlargement  of  the  vessels  of 
the  abdominal  plexus,  and  their  frequent  occurrence  in  corpu- 
lence, therefore,  appears  in  many  cases  the  direct  consequence 
of  this  latter  disease. 

On  the  other  hand,  however,  in  many  other  cases  it  is  just  as 
certain  that  the  hemorrhoidal  affection  has  developed  itself  before 
the  manifestation  of  the  corpulence,  and  therefore  cannot  be 
considered  as  the  immediate  consequence  of  this. 

We  are  therefore  compelled  further  to  assume  that  the  coin- 
cidence between  corpulence  and  hemorrhoids,  in  a  certain  and 
not  small  class  of  cases,  has  some  deeper  constitutional  ground, 
which  leads  to  a  conclusion  that  individuals  with  a  relaxed  con- 
.':titution  and  natural  tendency  to  corpulence  have  at  the  same 
time  frequently  a  deficiency  in  the  constitution  of  their  venous- 
vessel  walls,  and  with  this  a  tendency  to  varicosity.  These 
vascular  enlargements  occur  sooner  or  later  in  the  course  of 
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life,  especially  in  those  regions  of  tlie  venous  system  whicli  from 
their  position  are  especially  exposed  to  pressure,  hard  work,  tlie 
relaxing  influence  of  heat,  etc.,  and  therefore,  especially  in  the 
hemorrhoidal  plexus,  the  cutaneous  veins  of  tlie  lower  extremity, 
the  funiculus  sperQuaticus,  and  some  other  places.  Perhaps 
the  predilection  which  the  skin-disease,  known  as  acne  rosacea, 
has  for  the  nose  and  face  of  corpulent  individuals,  may  be 
considered  as  connected  with  the  simultaneous  constitutional 
predisposition  to  fat  and  varicose  degeneration  of  the  veins.  This 
skin  affection,  indeed,  is  developed  most  frequently  in  plethoric 
corpulence,  and  here  again  especially  in  those  cases  in  the  origin 
of  which  the  misuse  of  alcohol  has  played  an  important  part. 
Nevertheless,  we  should  decidedly  fall  into  error  if  we  definitely 
connected  chronic  inflammation  of  the  sebaceous  follicles  and 
vascular  dilatation  with  this,  since  it  is  surely  very  well  known 
that  this  unpleasant  coppery  red  coloring  of  the  nose  and  face 
often  occurs  in  persons  who  are  quite  temperate,  such  as  old 
women  (Hebra),  without  any  known  external  exciting  cause. 
We  are,  therefore,  here  compelled  to  recur  in  many  cases  to  I 
deeper  reasons,  and  cannot  look  on  this  frequent  complication  i 
of  corpulence  with  acne  rosacea  simply  as  due  to  an  entirely] 
external  connection  between  them.  It  may,  however,  in  many] 
such  patients  be  truly  ascribed  to  an  intemperate  mode  of  life.  | 
On  the  side  of  the  arterial  vascular  apparatus  the  frequent 
simultaneous  occurrence  of  corpulence  and  atheromatous  dege- 
neration of  the  arteries  is  especially  worthy  of  notice  clinically, 
because  that  plethoric  condition  of  the  blood,  which  is  at  the 
bottom  of  many  cases  of  corpulence,  in  connection  with  the 
consecutive  hypertrophy  of  the  left  side  of  the  heart  and  abnor- 
mal fragility  of  the  arterial  vessels,  produces  in  plethoric  corpu- 
lence an  extraordinary  tendency  to  rupture,  which  may  be  fatal 
to  the  patient  through  sanguineous  cerebral  apoplexy.  The 
unusual  frequency  of  apoplectic  seizures  in  plethoric  corpulence 
lias  led  physicians  to  describe  the  corpulent  as  the  "apoplectic  " 
habit,  and  to  use  both  terms  promiscuously  in  practice. 

This  method  of  designation  involves  a  want  of  clearness  only 
in  so  far  as  it  anticipates  in  corpulent  individuals  of  youthful 
years  future  dangers  ;  and  not  because  apoplectic  seizures  are  at 
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all  uncommon  in  the  anccmic  corpulence  of  elderly  persons.  In 
the  ancemic  corpulence  of  adocviwed  life  rupiures  of  the  hlood- 
ressels  of  the  brain  occur  also,  and  by  no  means  exceptionally, 
but  very  frequently,  because  atheroma  of  the  vessels  of  the  brain 
is  by  no  means  infrequent  with  them,  and  this  vascular  degener- 
ation is  of  all  etiological  influences  the  preponderating  cause 
of  the  rupture  of  arteries.  Hence,  the  tendency  of  corpulent 
individuals  to  apoplectic  seizures  is  chiefly  due  to  this  complica- 
tion on  the  side  of  the  arteries,  while  among  the  most  important 
of  the  secondary  causes  stand  plethora  and  hypertrophy  of  the 
heart  when  they  exist.  Bat  as  corpulence  is  frequently,  and 
atheroma  almost  as  a  rule,  met  with  in  elderly  persons,  this  dis- 
position often  appears  as  an  attribute  of  that  period  of  life  in 
which  corpulence  most  frequently  occurs.  As  a  further  and  ver}^ 
common  accompaniment  of  corpulence,  rheumatic  affections  of 
the  muscles,  sheaths  of  the  tendons,"  ligaments  and  capsules  of 
the  joints,  may  be  named — the  character  of  these  being  that  they 
are  sometimes  vague  and  sometimes  hxed  in  one  spot.  We 
nuist,  however,  remark  that  the  febrile  disease  to  which  the  term 
"acute  rheumatic  arthritis"  is  strictly  applied,  has  no  per- 
ceptible predilection  for  fat  people,  and  that  it  is  only  that  other 
painful  affection  of  the  motor  apparatus  known  by  the  name  of 
"rheumatism"  that  is  comparatively  frequently  met  with  in  the 
corpulent.  We  shall  not  here  discuss  the  question  how  far  any 
general  constitutional  cause  lies  at  the  bottom  of  this  coincidence, 
as  a  direct  proof  in  support  of  such  an  opinion  cannot  at  once  be 
brought  forward.  The  so-called  "colds"  to  which  fat  persons, 
on  account  of  their  tendency  to  hyperidrosis,  are  exposed  (see 
above),  act  at  all  events  in  many  cases  as  an  important  external 
cause  of  the  occurrence  of  rheumatic  attacks  in  the  corpulent. 
Kow,  while  a  genetic  connection  between  the  constitutional  affec- 
tions which  exist  in  corpulence  and  rheumatism  cannot  be  cer- 
tainly, established,  such  a  connection  between  the  corpulent  con- 
stitution and  gout  can  be  accepted  without  any  question.  This 
niuch  is  empirically  certain  :  that  an  unusually  large  number  of 
gouty  persons  suffer,  at  the  same  time,  from  corpulence,  and  it  is 
also  not  very  difficult  to  deduce  an  inner  relationship  between 
both  morbid  processes.    Both  affections,  so  far  as  their  genesis 
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is  understood,  depend  upon  important  congenital  (hereditary) 
anomalies  of  the  physiological  chemistry  (Stoffbewegung),  which, 
moreover,  in  both  usually  first  develop  themselves  in  a.  most 
marked  manner  in  the  physiological  decadence  of  life,  and  undor 
the  determining  intluence  of  a  too  rich  diet  and  the  abuse  of 
spirituous  liquors.    In  both,  finally,  this  anomaly  in  physiologi- 
cal chemistry,  or  constitutional  morbidity,  is  to  be  found  in^'a 
sluggish  oxidation  of  the  material  taken  in  with  the  diet— in  a 
wrong  relationship  between  the  amount  of  oxygen  and  the 
amount  of  consumable  material  in  the  blood.    'Now,  just  as  the 
increased  deposition  of  fat  and  the  development  of  corpulence 
result  from  the  insufficient  consumption  of  the  non-azotized  pro- 
ducts of  the  decomposition  of  the  circulating  albumen  of  the 
pabulum,  in  many  cases  a  superfluity  of  lithic  acid  in  the  blood 
simultaneously  results  from  the  imperfect  oxidation  of  the  azo^ 
tlzed  products  of  the  decomposition  of  the  circulating  albumen  ; 
and  this,  according  to  Garrod,^  is  the  primary  condition  of  gout. 
In  the  development  of  an  attack  of  true  gout,  we  must  then  have 
a  temporary  retention  of  this  lithic  acid  in  the  blood,  or  a 
retarded  excretion  of  it  through  the  kidneys.    In  short,  there 
must  be  additional  conditions,  so  that  by  no  means  all  corpulent 
individuals  with  a  habitual  lithic  acid  diathesis  suffer  from  veri- 
table gout.    The  relation  of  polysarkia  to  lithiasis  is  to  be  under- 
stood in  the  same  way  as  its  relation  to  gout,  the  anomah^  of 
physiological  chemistry  existing  in  corpulence  involving  a  pre- 
disposition to  litliiasis,  inasmuch  as  it  favors  the  production  of 
great  quantities  of  lithic  and  oxalic  acids.    Here  also,  in  order 
that  the  stony  concretions  shall  occur,  a  further  particular  con- 
dition of  the  urinary  apparatus  is  necessary,  which  may  indeed 
be  the  case  when  corpulence  exists,  but  by  no  means  must  always 
be  the  case.   Among  other  complications  and  sequela3  of  corpu- 
lence, diabetes  mellitus  and  carcinoma  of  internal  and  external 
organs  (stomach,  breast,  etc.),  may  final IjMie  mentioned.  The 
special  predisposition  of  the  corpulent  to  diabetes  has  been  par- 
ticularly insisted  upon  by  Seegen,^  that  to  cancerous  diseases  by 


'  The  Nature  and  Treatment  of  Gout.    London,  1859. 

'  Der  Diabetes  mellitus  auf  Gruud  zahlreicher  Beobachtungeu  dargestellt.  Leipzig, 
1870.    Cap.  II.  Conclusion. 
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J.  F.  Meckel,  Wunderlicli,'  iiiid  others.  We  cannot  here  speak 
more  particularly  of  the  frequent  development  of  diabetes  in 
corpulent  individuals,  and  refer  therefore  to  the  chapter  on  dia- 
betes in  this  volume.  Tlie  coincidence  between  corpulence  and 
carcinoma  is  produced  much  more  by  the  period  of  life  in  which 
both  diseases  are  observed  than  through  direct  relationship. 
When  a  corpulent  man  becomes  diabetic  or  carcinomatous,  a 
rapid  reduction  of  his  circumference  through  disappearance  of 
the  huge  mass  of  fat  may  be  observed.  It  is,  therefore,  in  all 
cases  a  very  suspicious  sign  when  corpulent  patients,  without 
corresponding  therapeusis,  suddenly  begin  to  grow  thin  and  lose 
their  padding  of  fat. 

Tlie  above-described  complications  and  sequelae  of  polysarkia 
belong  especially  to  those  cases  of  the  affection  which  occur  in 
adults.  As  to  the  complications  and  sequelae  of  the  corpulence 
of  young  children  and  sucklings,  we  have  already  remarked 
upon  all  that  is  most  essential  with  regard  to  the  general  type  of 
the  disease.  The  enumeration  of  these  secondary  affections  was 
most  suitable  in  that  place  (see  p.  656),  because  they  furnish 
important  points  of  distinction  between  the  two  forms  of  infan- 
tine corpulence  (the  ancemic  as  opposed  to  the  pletltoric)^  and 
really  form  a  part  of  the  description  of  the  disease  itself. 
Among  these  complications  just  described,  we  may  again  par- 
ticularly mention  catarrh  of  the  mucous  membrane  of  the  respi- 
ratory tract  as  not  being  the  exclusive  property  of  adults,  but 
being  most  frequently  observed  in  corpulent  sucklings. 

Of  the  greatest  and  most  practical  importance  is  that  particu- 
lar behavior  of  the  corpulent  constitution  with  regard  to  inter- 
current severe  illnesses  of  every  kind,  which  we  have  spoken  of 
just  now  as  w^ell  as  in  the  introduction.  We  have  now  to  declare 
that  corpulence  is  not  ascertained  to  insure  any  immunity  from 
any  disease  to  which  thin  persons  are  subject,  and  that  the  more 
severe  acute  febrile  diseases  (typhus,  acute  exanthemata,  pneu- 
monia, erysipelas,  acute  rheumatism,  etc.)  attack  fat  persons  just 
as  frequently  as  thin.  The  corpulent  are  therefore,  as  compared 
with  the  thin,  by  no  means  favorably  situated  as  regards  their 


'  Handbuch  der  Pathol,  und  Therapie.  Vol.  IV.  p.  648. 
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niorbility ;  wliile,  on  the  other  hand,  it  is  a  very  serious  con- 
sideration for  them,  thai  all  severe  morbid  processes,  and  especi- 
ally all  affections  accompanied  by  intense  fever,  run  their 
course  with  unusual  malignity.  Tliis  idiosyncrasy,  well  known 
and  appreciated  by  the  physicians  of  classical  antiquity,  maj^  be 
regarded  as  a  fact  which  is  raised  above  all  doubt  and  fully 
proved  by  the  medical  observation  of  some  thousands  of  years ; 
it  surely,  in  the  highest  degree,  challenges  general  hygienic 
interest  over  the  whole  circle  of  precise  medicine.  In  modern 
times,  Roeser,  Wunderlich  (1. 1.  c.  c),  and  Liebermeister  ^  have 
more  especially  occupied  themselves  with  this  circumstance,  and 
the  latter  author  has  undertaken  the  honorable  task  of  theoreti- 
cally explaining  these  pathological  facts  so  far  as  they  concern 
febrile  diseases.  The  most  important  fact  is,  however,  that  all 
febrile  diseases  of  great  intensity  take  on  the  so-called  ad}- naniic 
form  (asthenic,  putrid,  pestilential),  or,  to  express  ourselves 
more  precisely  in  modern  style,  are  connected  with  signs  of 
beginning  and  advancing  paralysis  of  the  heart  much  sooner  in 
the  corpulent  than  in  thin  persons,  and  therefore  more  frequently 
end  in  death.  But  non-febrile  diseases  of  an  exhaustive  charac- 
ter are  also  worse  borne  by  the  corpulent,  and  likewise  compara- 
tively early  take  on  the  adynamic  character,  although  the  differ- 
ence is  not  so  important  in  the  non-febrile  as  in  the  febrile  dis- 
eases. The  reasons  of  this  premature  adynamia  of  the  heart, 
and  of  the  unusual  general  prostration  of  corpulent  persons  in 
exhaustive  diseases  of  every  kind,  are  more  particularly  the 
following : 

1.  The  already  described  anatomical  changes  in  the  heart  of 
corpulent  persons.  These  produce,  especially  in  advanced  cor- 
pulence, a  cardiac  weakness  per  se,  which  naturally,  with  the 
concurrence  of  any  severe  complicating  disorder,  must  compara- 
tively soon  reach  a  high  and  menacing  pitch. 

2.  The  deficient  functional  restoration  of  the  muscles  of  the 
heart,  as  well  as  the  onusdes  of  the  rest  of  the  body.  It  has  been 
more  particularly  described  in  speaking  of  an?emia  (see  p.  381), 
that  the  muscular  tissue,  during  continuous  work,  requires  a 


'  See  Vol.  I.  of  this  Cyclopcedia. 
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continual  supply  of  oxj'-gen,  because  the  synthesis  of  unoxidized 
substances  can  only  take  place  through  the  concurrence  of 
oxygen. 

Now,  ui  cases  of  ancBmic  corpulence  in  particular  (and 
these,  as  experience  teaches,  form  the  bulk  of  all  cases),  in  con- 
sequence of  the  existing  oligocytha3mia,  the  amount  of  oxygen 
in  the  blood  is  already  itself  less  than  it  should  be,  and  therefore 
the  possibility  of  functional  restoration  of  the  muscular  tissue  is 
less.  If,  then,  through  exhausting  diseases,  and  especially  of  a 
febrile  nature,  a  further  lesion  of  the  red  corpuscles  (an  acceler- 
ated destruction  or  deficient  new  production  of  them)  occurs  as 
an  additional  injury  to  the  heart  and  the  other  muscles,  the  weak- 
ening influence  of  this  new  calamity  will  sooner  than  otherwise 
make  itself  felt  in  a  fatal  manner.  The  heart  will  earlier  strike 
work,  the  general  debility  of  the  patient  will  be  greater,  and  the 
lethal  catastrophe  will,  under  the  given  circumstances,  occur 
more  easily. 

3.  The  comparative  smallness  of  the  surface  in  corpulent 
persons.  The  injurious  influence  of  this  on  the  progress  of 
intercurrent  disorders  is  specially  felt  in  febrile  complications, 
where,  however,  it  is  felt  in  a  double  manner  (Liebermeister,  1. 
c.) ;  the  smallness  of  the  surface  of  the  body,  in  connection  with 
the  tliickness  of  the  fat-padding,  hinders  the  giving-off  of  heat 
in  fat  persons  in  this  manner,  that  the  temperature  of  the  inter- 
nal parts  (similar  intensity  of  the  febrile  process  being  supposed) 
in  them  earlier  reaches  and  remains  at  a  pitch  which  acts  injuri- 
ously upon  the  heart's  action  and  the  remaining  vegetative- 
functions  of  the  body.  In  the  corpulent,  therefore,  hyperpj^retic 
temperatures  occur  comparatively  more  easily  than  in  thin 
persons,  and  fat  persons  are  in  a  much  more  immediate  manner 
endangered  by  febrile  heat  than  those  who  are  less  fat,  or  thin  ; 
and,  therefore,  febrile  affections,  even  if  the  course  of  the  fever 
itself  be  left  oid  of  the  question,  are  much  more  frequently 
unfavorable  in  their  termination  than  in  the  former. 

In  the  second  place,  however,  the  possibility  of  mitigating 
the  increased  temperature  artificially  by  direct  abstraction  of 
lieat,  and  averting  its  pernicious  action  on  the  tissues  by  cooling 
applications  at  the  right  moment,  is  limited  much  more  in  fat 
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people  on  account  of  the  great  mass  of  the  body,  witli  compara 
tively  small  superficies,  and  the  thickness  of  the  protecting  laye 
of  fat.  From  the  great  importance  of  the  hydriatic  method  and 
the  blessed  role  it  plays,  as  we  know,  at  the  present  time  in 
the  treatment  of  febrile  affections,  the  difRculty  which  exists  of 
really  cooling  corpulent  patients  by  means  of  cold  baths,  pack- 
ing, etc.,  or  the  inadequacy  of  the  liydropathic  method,  gives  rise 
to  a  great  additional  difRculty,  which  is  expressed  in  the  greater 
mortality  among  corpulent  patients. 

But,  further,  even  in  favorable  cases  where  the  exhausting  dis- 
ease (especially  when  it  is  febrile)  is  happily  got  over  by  the  cor- 
pulent patient,  the  prejudicial  influence  of  the  abnormal  bodily 
habit  manifests  itself  perceptibly  and  clearly  even  during  the 
period  of  convalescence.  Corpulent  convalescents  are  compara- 
tively slow  in  recovering  from  severe  illnesses,  and  comparatively 
often  imperfectly  recover.  Their  phj^sical  and  mental  capacity 
for  work  is  recovered  later,  and  often  never  regains  its  pristine 
level ;  and  as  a  consequence  an  increased  tendency  to  abnormal 
fat-deposition  remains,  with  the  ancemic  form  of  the  disease 
into  the  bargain.  The  probable  cause  of  this  abnormal  course 
of  convalescence  is  to  be  looked  for  in  the  relaxed  constitution 
of  corpulent  individuals.  This  produces  sluggish  deposition  of 
organized  albumen,  with  a  slower  nutrient  restitution  of  the  tis- 
sue which  has  been  used  up  (consumed)  during  the  complicated 
illness,  and,  moreover,  a  hypoplasia  of  the  tissue-elements  of 
the  blood,  and  with  this  naturally  a  much  more  obstinate  and 
persisting  oligocythsemia,  with  consecutive  tendency  to  fat-pro- 
duction. As  we  see,  it  is  therefore  to  a  certain  extent  possible 
theoretically  to  account  for  the  greater  malignity  of  severe  inter- 
current affections  in  corpulent  individuals,  and  the  anomalies 
connected  with  their  convalescence  from  such  affections  ;  and 
thus  to  explain  a  phenomenon  which,  as  was  mentioned,  had 
rightly  occupied  the  attention  of  individuals  from  time  imme- 
morial. 

Diagnosis. 

No  very  subtle  methods  of  examination  are  necessary  to 
make  the  diagnosis  of  corpulence  in  advanced  cases  of  the  dis- 
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ease  ;  the  corpulent  patient  impresses  even  the  untutored  eye  of 
the  hiity,  througli  his  general  external  a])pearance,  in  sucli  a 
manner  that  there  can  be  no  question  about  "overlooking"  the 
disease ! 

But  a  "mistake"  as  to  the  abnormal  condition  ought  to  be, 
■with  a  little  attention,  difficult  for  the  physician,  since  there  are 
in  fact  bufc  two  conditions  with  which  corpulence  could,  under 
any  cii'cum stances,  be  mistaken.  These  are  extensive  anasarca 
and  extensive  em^pliysema  of  the  skin,  and  both  may  be  easily 
diagnosed  from  simple  fat-infiltration  of  the  panniculus  by  meaas 
of  palpation  and  percussion.  Palpation  in  dropsy  gives  us  the 
well-known  doughy  character  of  the  general  surface,  which  may 
be  recognized  by  the  pit  which  remains  in  it  after  compression 
with  the  finger  ;  in  subcutaneous  emphysema  there  are  the  pecu- 
liar feeling  and  sound  of  crepitation.  The  sound  on  percussion 
is,  moreover,  dull  in  dropsy ;  clearly  tympanitic  in  the  raised 
and  bloated  portions  of  the  body  in  subcutaneous  emphysema. 

Tlie  i:)hysical  characters  of  the  external  envelope  in  corpu- 
lence are  quite  different  from  these.  There  is  tense,  elastic  resis- 
tance with  muffling  of  the  percussion  sound  over  the  thorax  and 
abdomen  on  sufficiently  strong  percussion,  but  not  complete 
dullness.  It  must,  however,  be  remarked  that  many  corpulent 
persons  become  dropsical  towards  the  close  of  life  (see  "Termina- 
tions" in  the  following  pages),  in  which  case  the  physical  signs 
of  dropsy  are  combined  with  those  of  corpulence,  and  it  is  then 
sometimes  difficult  to  estimate  the  amount  of  the  latter  on 
account  of  the  presence  of  the  former. 

There  is  in  many  cases  just  as  little  difficulty  in  distinguish- 
ing the  tyjye  of  corpulence  as  there  is  in  making  a  general  ding- 
nosis  of  the  disease  itself.  The  differential  diagnosis  between 
plethoric  and  anaemic  corpulence  is  always  easy  when  the  ty])e 
is  clearly  marked — that  is  to  say,  when,  together  with  the  cardi- 
nal symptoms  of  change  in  the  external  aspect  of  the  body,  tlie 
vascular  injection  of  the  surface  and  the  color  of  the  face  and 
skin  speak  unambiguously  for  plethora  or  aufemia,  and  when 
the  fullness  of  the  pulse  and  the  volume  of  the  heart  may  bo 
brought  into  harmony  with  one  or  the  other  abnormal  condition 
of  the  blood.    On  the  other  hand,  it  is  perliaps  necessary  here  to 
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mention  that  the  color  of  the  face  alone  is  not  a  perfectly  trust- 
worthy point  on  which  to  form  a  judgment,  since  cases  of  anae- 
mic and  hybrid  corpulence  exist,  in  which  a  diffused  redness  of 
the  face  or  an  acne  rosacea  in  the  region  of  the  nose  may  stimu- 
late a  plethoric  condition  which,  notwithstanding,  does  not  really 
exist.  Habitual  congestions  of  the  face  occur  only  in  anemic 
individuals,  and  acne  rosacea  develops  itself,  as  was  mentioned 
before,  even  in  persons  from  whom  every  suspicion  of  plethora 
must  be  very  remote.  In  short,  the  vivid  injection  of  the  face  is 
not  necessarily  a  consequence  of  an  increase  in  the  volume  of  the 
blood,  but  may  also  be  an  effect  of  a  lesion  of  circulation.  It 
is  therefore  advisable  in  doubtful  cases,  on  the  other  hand,  to 
examine  into  the  history  and  etiology,  in  concreto,  to  ascertain 
the  causal  forces  which  have  really  been  active ;  and,  on  the 
other  hand,  by  means  of  a  careful  inspection  of  the  rest  of  the 
surface  of  the  skin  and  those  portions  of  the  mucous  membrane 
which  can  be  got  at,  and  by  means  of  a  physical  examination  of 
the  circulatory  apparatus,  to  get  as  clear  a  glance  as  possible 
into  the  actual  condition  of  the  mass  of  the  blood,  and  thus  to 
form  an  approximate  conception  of  its  general  richness  in  red 
blood-corpuscles.  To  form  a  general  judgment  concerning  the 
particular  nature  of  individual  cases  from  the  particular  data 
thus  found,  is  thus  necessary  for  the  physician,  because,  as  we 
may  remark  in  anticipation,  the  treatment  of  plethoric  must  be 
in  many  points  essentially  different  from  that  of  anaemic  corpu- 
lence, and  it  is  quite  unpermissible  to  treat  all  corpulent  persons 
—simply  because  they  are  all  corpulent— exactly  in  the  same 
stereotyped  fashion. 

Duration,  Terminations,  and  Prognosis. 

Corpulence  is  almost  always  a  chronic,  gradually  originating, 
most  frequently  progressive— and  usually,  when  once  developed, 
persistent  affection.  Excepting  those  cases  in  which  suitable  and 
efficacious  treatment  is  successful  in  putting  a  stop  to  a  further 
deposition  of  fat,  or  those  in  which  the  patient,  in  consequence 
of  intercurrent  severe  complications  (such  as  obstinate  dyspepsia, 
febrile  processes,  carcinoma,  diabetes),  falls  into  marasmus,  and 
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SO  naturally  ceases  to  be  corpulent,  we  may  say  that  a  s])on- 
taneous  involution  is  seldom  observed.  An  important  exception 
to  the  rule  in  this  last  respect  is,  liowever,  to  be  found  in  Ihe 
corpulence  of  tlieperlod  of  lactation.  In  this  form  a  spontaneous 
cure  and  limited  duration  are  even  as  the  rule  observed,  because, 
as  experience  teaches,  if  once  the  patients  succeed  in  getting 
happil}^  through  tlieir  first  year,  in  the  second  they  usually 
gradually  get  rid  of  their  superfluous  padding  of  fat  and  grow 
thin.  In  this  fact  lies  a  chief  proof  of  the  justice  of  our  opinion, 
most  definitely  expressed  before,  that  the  corpulence  of  the  early 
period  of  life  has  more  of  an  accidental  character,  and  takes  a 
less  deep  hold,  not  being  favored  by  the  natural  process  of  the 
physiological  chemistry  of  that  earliest  period  of  life.  For,  even 
when  no  deep  tendency  to  the  disease  exists,  the  peculiar  nature 
of  the  alimentation,  together  with  the  bodily  rest,  can  produce 
during  the  period  of  lactation  a  huge  padding  of  fat,  which  will 
afterwards  undergo  involution,  and  disappear  as  soon  as  the 
child,  after  passing  through  its  first  year,  is  more  and  more 
weaned  from  the  breast,  and  on  learning  to  walk  throws  its  body 
more  and  more  into  action.  Even  when  a  not  very  strong  indi- 
vidual predisposition  to  corpulence  is  congenitally  present,  the 
external  conditions  for  the  duration  of  the  corpulent  habit 
through  the  remaining  years  of  childhood,  youth  and  puberty, 
are  naturally  so  unfavorable,  that  often  enough,  spite  of  the 
persistence  of  the  tendency  to  the  disease,  this  may  become  at 
the  tenth  year  as  good  as  latent,  and  first  again  distinctly  mani- 
fest itself  only  in  advanced  age.  When,  on  the  contrary,  the 
abnormal  corpulence  lasts  considerably  longer  than  the  first 
year,  or  begins  to  develop  itself  after  the  first  year  in  children 
and  young  persons,  in  an  apparently  spontaneous  manner,  tliere 
is  usually  a  presumption  of  a  very  strong  (congenital  or  ac- 
quired) predisposition  f^om  the  beginning,  and  it  must  usually 
be  concluded  from  observation  of  the  facts  before  us,  that  the 
nature  of  the  disease  is  obstinate,  and  its  duration  cannot  be 
reckoned.  Then,  again,  it  is  rather  different  with  the  duration 
of  the  disease  when  it  occurs  in  youth  symp)tomatically,  for  in- 
stance as  a  sequela  of  chlorosis,  acute  anaemia,  etc.  Here  the 
persistence  of  the  corpulence  depends  chiefly  on  the  duration  of 
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the  original  disease ;  and  where  this  can  be  got  rid  of,  or  grad- 
ually disai)pears  of  itself,  a  reduction  of  the  circumference  of 
the  body  and  of  the  padding  of  fat  is  pretty  frequently  observed 
as  a  consequence  after  some  time  (weeks  or  months).  TJie  idio- 
pathic corpulence  of  advanced  life,  finally,  consists  in  an  ohi:i[. 
nate  and  protracted  process,  wliich  does  not  in  the  slightest 
degree  tend  to  spontaneous  involution.  This  fact  should  not 
seem  at  all  strange  if  we  only  consider  that  the  anomaly  of 
physiological  chemistry,  which  lies  at  the  bottom  of  the  abnor- 
mal tendency  to  fat-production  (see  above),  does  not  in  the  least 
diminish  in  the  declining  period  of  life  througli  the  natural 
modification  of  physiological  nutritive  processes,  but,  on  the 
contrary,  increases  more  and  more.  Besides,  it  is  frequently  tlie 
case  that  the  external  conditions  and  habits  of  life  of  the  patient 
are  calculated  to  give  an  impulse  to  the  further  accretion  of 
fat,  and  continue  to  do  so. 

The  ierminations  of  corpulence  may  be  complete  or  incom- 
plete cure,  unalleviated  persistence,  progressive  disimprovement, 
and  finally  death.  A  complete  and  spontaneous  recovery  is,  as' 
before  remarked,  frequent  only  in  the  adiposity  of  sucklings ; 
in  all  other  forms  it  is  extremely  rare.  A  complete  recovery 
through  therapeutic  rules  of  temperance  is  rather  to  be  expected 
in  the  symptomatic  forms  of  the  disease,  that  is,  if  the  original 
disease  is  itself  curable  —  but  may  now  and  then,  though  not 
very  often,  occur  in  other  cases  which  have  not  progressed  very 
far  in  their  development.  A  very  high  degree  of  corpulence, 
on  the  contrary,  admits  of  but  a  very  slender  expectation  of  a 
natural  or  artificial  radical  cure ;  while  even  in  the  corpulence 
of  sucklings  we  may  affirm  that  the  more  pronounced  the  con- 
dition of  corpulence,  and  the  less  disi^osition  to  resolution  it 
shows  after  the  course  of  the  first  j^ear  of  life,  the  worse  are 
the  chances  of  total  vqcoyqyj.  The  rep-sons  of  the  rarity  of  a 
radical  cure  in  advanced  cases  of  all  kinds  lie  partly  in  the 
power  of  predisposing  causes  (lieredity,  period  of  life,  sex,  etc.), 
under  the  influence  of  wliicli  the  disease  generally  occurs,  and 
against  the  weight  of  wliich  every  form  of  prophylaxis  and 
therapeutics  is  known  from  the  earliest  times  to  be  much  less 
powerful  than  it  is  against  external  influences — partly  in  tlie 
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limited  choice  of  means  witli  wliicli  we  may  oppose  the  condition 
without  danger  to  the  patient  (see  "Therapeutics  ").  Besides  tliis, 
ir  happens  that  the  pathogen}^  of  corpulence  is,  to  a  certain 
'^tent,  though  by  no  means  fully,  hidden  from  us;  and  that 
cases,  in  fact,  occur,  in  which  the  disease  is  produced,  not  under 
the  ordinary  well-known  circumstances,  but  through  some  un- 
known inner  predisposition  (see  p.  628),  and  that  the  therapeu- 
sis,  contending  against  such  an  invisible  foe,  remains  itself  neces- 
sarily more  of  a  riddle  than  it  would  otherwise  be. 

We  may,  however,  even  with  well-directed  and  prudent 
therapeutic  treatment,  obtain  no  perfect  cure  of  the  condition, 
but  only  an  improvement — an  imperfect  cure.  It  is  clear,  how- 
ever, on  the  other  hand,  that  the  prospect  of  a  cure  in  any  case 
is  the  greater  the  more  external  circumstances— against  which 
the  therapeusis  can  interpose,  and  of  which  the  removal  lies  in 
the  power  of  the  physician  and  the  patient — have  provoked  and 
maintained  the  corpulence.  Now,  since  injurious  influences  of 
this  kind  lie  more  frequently  at  the  bottom  of  plethoric  than 
anjemic  corpulence,  and  of  that  of  men  than  of  women,  we  more 
frequently  observe,  in  the  former  than  in  the  latter  case,  sonio 
decided  benefit  from  treatment  and  transient  improvement.  We 
must,  however,  always,  even  when  under  the  impression  of  a 
transient  result  from  treatment  of  as  favorable  a  nature  as  pos- 
sible, be  prepared  for  a  return  of  the  disease,  which  will  probably, 
we  may  almost  say  certainly,  take  place  ;  always  suj^posing  that 
we  have  not  to  do  with  a  case  belonging  to  one  of  the  cate- 
gories mentioned  above  (corpulence  of  sucklings,  or  symptomatic 

•  corpulence  dependent  on  curable  primary  disease),  in  which  a 
radical  cure,  as  experience  teaches,  frequently  takes  place.  But 
unfortunately  the  endeavors  of  the  physician  very  frequentl}^ 

t  come  to  nought — in  cases  in  which  a  well-grounded  expectation 
«  of  temporary  improvement,  through  strict  carrying  out  of  the 
{  prescribed  therapeutic  treutjTient,  may  exist — througli  want  of 

•  energy  of  will  on  the  part  of  the  patient.  At  other  times  also  it 
r  may  fail  through  adverse  incidents  (complications)  which  pi-event 

the  carrying  out  of  the  usual  and  efficacious  curative  rules  of  tem- 
'  perance.    The  disease,  then,  often  remains  not  only  uncured,  but 
unimproved — remaining  for  the  present  a  stationary  complaint. 
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Many  advanced  and  severe  forms  of  corpulence,  which,  without 
a  suitable  and  continually  renewed  therapeusis,  would  undoubt- 
edly assume  a  progressive  form,  exhibit  the  stationary  character. 
We  must  often  in  such  cases  be  satisfied  if  we  can  prevent  a  dis- 
iinprovenient  in  the  condition  by  a  careful  watch  over  the  mode 
of  life  and  persevering  use  of  suitable  curative  agents  ;  thus,  as 
long  as  possible,  conjuring  away  the  dangers  which  threaten  the 
l^atient  from  the  most  different  sides.  That  under  such  circum- 
istances  the  palliative  treatment,  which  to  the  disgust  of  the 
patient  demands  from  him  renunciations  and  discomfort,  most 
usually  ends  in  shipwreck,  or  is  rendered  impossible  by  inter- 
current events,  is  intelligible  without  further  elucidation. 

When  left  to  themselves,  most  cases  of  corpulence  (except 
those  during  the  first  year  of  life),  as  we  have  already  said,  run 
:a  progressive  course,  during  which  the  inconveniences  of  the 
patient  increase  at  the  same  time  with  the  circumference  of  the 
body,  until  at  last,  earlier  or  later,  death  entering  puts  an  end 
to  the  increase  of  the  corpulent  tendency.  This  lethal  termina- 
tion may  be  brought  about  by  excessive  corpulence  itself^  as  well 
as  by  complications,  consecutim  conditions,  and  incidental  inter- 
current diseases,  and  takes  place  in  different  ways  in  different 
•cases.  Corpulence  becomes  fatal,  ^9^r  se,  more  especially  when  a 
great  growth  of  fat  takes  place  around  and  in  the  substance  of 
the  heart,  with  atrophy  and  degeneration  of  its  muscular  sub- 
stance, as  one  of  the  phenomena  of  an  advanced  condition  of 
general  fat-infiltration,  developed  during  the  course  of  the  disease, 
and  w^ien,  in  consequence  of  these  anatomical  changes,  the  circu- 
lation suffers  distress.  In  such  cases  death  may  often  occur 
pretty  suddenly  from  syncope,  and,  indeed,  particularl}^  easily 
after  violent  efforts,  mental  emotions,  etc.,  and  the  examination 
of  the  body  then  often  reveals  no  other  point  on  which  to  rest 
an  explanation  of  the  unexpected  lethal  catastroplie.  The 
patients  more  frequently  die  with  dropsical  symptoms,  which 
gradually  supervene,  get  the  upper  hand  more  and  more,  and 
finally,  in  the  form  of  cerebral  and  pulmonary  oedema,  put  an 
end  to  life.  That  an  oligocyth{Bmic  form  of  constitution  gives  a 
powerful  impulse  to  the  degeneration  and  functional  weakness 
of  the  heart  requires  no  very  extensive  demonstration  ;  and  as  a 
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fact,  the  danger  of  sudden  paralysis  of  the  heart,  as  of  dropsy, 
occurs  earlier  and  more  definitely  in  those  cases  of  corpulence 
which  from  the  beginning  have  more  or  less  assumed  the  anjemic 
form  of  the  disease.  The  endarieriUs  deformans  whicli  exists 
almost  as  a  rule  in  the  corpulence  of  elderly  persons  is,  besides, 
a  condition  which  acts  in  the  highest  degree  as  a  force  embar- 
rassing to  the  circulation,  and  should  never  be  overlooked 
as  a  source  of  imminent  peril  to  it  from  the  heart  downward. 
Thus  it  happens  amongst  other  things,  and  not  seldom,  that 
corpulent  persons,  when  their  corpulence  has  not  apparently 
increased,  and  where  other  inimical  influences  have  not  percep- 
tibly alfected  their  heart,  gradually  become  dropsical,  simply 
because  with  advancing  age  simultaneous  progressive  degenera- 
tion of  the  arteries  has  placed  an  ever-increasing  hinderance  in 
the  way  of  the  circulation.  In  other  cases  the  patients  die  of 
complications  and  sequelae  which  occur  in  the  course  of  the  cor- 
pulence, and  stand  in  more  or  less  definite  genetic  connection 
with  it.  Such  malignant  complications  menace  even  ivfantile 
corpulence  in  the  form  of  extensive  catarrh  of  the  respiratory 
apparatus,  and  more  especially  of  lesions  of  digestion  (acute  and 
chronic  gastric  and  intestinal  catarrhs),  as  these  latter  by  reason 
of  an  injurious  influence,  which  is  very  active  in  such  cases 
(improper  food),  frequently  run  a  longer  course,  particularly  in 
anfemio  corj)ulence.  Greater  still  is  the  number  of  pernicious 
sequelae  in  the  adiposity  of  elderly  individuals.  Here  hemor- 
rhages into  the  brain,  the  etiological  connection  of  which  with 
corpulence  has  been  discussed  by  us  more  minutely  before,  must 
be  brought  forward  as  a  very  frequent  cause  of  death  in  the  cor- 
pulent. The  sudden  death  of  fat  people,  of  course,  depends  in 
many  cases  upon  syncope;  but  in  others,  and  more  frequently, 
upon  apoplexy.  At  other  times,  carcinomatous  disease,  diabetes, 
etc.,  kill  in  a  slower  manner,  by  setting  up  a  constantly  increas- 
ing marasmus,  which  gradually  so  completely  destroys  the  pre- 
vious excessive  embonpoint,  that  only  the  loose  flabby  skin  over 
the  thin  limbs  remains  as  a  witness  of  their  former  plumpness. 

Finally,  the  corpulent  very  often  succumb  to  intercurrent 
affections  of  all  kinds,  and  es])ecially  to  febrile  diseases.  Con- 
cerning the  reasons  of  this  peculiar  malignity  of  these  accidental 
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complications,  we  endeavored  in  a  former  place  (see  p.  682)  to 
give  a  more  particular  explanation;  we  shall,  therefore,  now  only 
remark,  in  connection  with  what  we  have  said  there,  that  the 
number  of  fatal  cases  from  this  cause  is  certainly  much  greater 
than  that  in  which  a  lethal  termination  is  produced  by  the  cor- 
pulence itself,  or  its  direct  sequelae.  It  is,  moreover,  very  worthy 
of  notice  that  this  greater  malignity  of  incidental  severe  maladies 
comes  to  light  unmistakably  enough,  if  not  so  signilicantly,  even 
in  the  lower  grades  of  corpulence  ;  and  that,  regard  being  had  to 
this  state  of  things,  corpulence,  even  in  its  commencement,  can  by 
no  means  be  looked  on  as  that  entirely  innocent,  comfortable 
complaint  it  is  often  enough  regarded  as  by  both  doctors  and 
laymen,  and  even  the  patients  themselves.  A  short  consideration 
will,  however,  after  the  observations  already  made,  make  it  clear 
■without  much  trouble,  that  in  times  of  need,  which  come  upon 
the  Individual  through  stress  of  severe  depressing  diseases  of 
all  kinds,  but  especially  intense  febrile  affections,  even  a  small 
impairment  of  the  power  of  physiological  regeneration  may  be 
fatal  to  the  existence  of  the  j)atient.  A  diminution  of  functional 
power  in  the  tissues,  which  prevents  their  undergoing  perpetual 
restitution  as  regards  function,  nutrition,  and  development,  by 
taking  up  the  elements  of  the  blood  in  sufficient  quantity,  and 
thus,  always  well  prepared,  defying  the  devastating  storms  of 
disease,  is  exactly  what  constitutes  the  inner  idiosyncrasy  of  the 
relaxed  constitution,  just  as  an  immoderate  propensity  to  fat- 
deposition  is  what  usually  affords  its  princii^al  outward  charac- 
teristic. 

If  we  mentally  glance  over  all  the  foregoing  remarks  about 
the  duration  and  terminations  of  corpulence,  we  shall  arrive  at 
the  conviction  that  it  is  in  some  measure  difficult  to  speak  of  a 
general  prognosis  in  this  disease.  The  prognosis  will  be  differ- 
ently formed  according  as  there  is  a  prospect  of  full  restoration 
to  health  or  a  simple  improvement ;  and  besides,  both  these 
desirable  modifications  of  the  terminations  of  the  disease,  in 
each  case,  depend  on  numerous  concurrent  circumstances. 

The  possiMlity  of  an  absolutely  famrahle  prognosis  exists 
almost  alone  for  the  period  of  lactation ;  but  whether  there  is 
any  real  ground  for  expectation  that  the  individual  case  under 
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observation  will  fully  recover,  depends  on  several  conditions  of 
dilFerent  kinds.  According  to  experience,  the  radical  removal  of 
infantile  corpulence  is  most  likely  to  occur  when  there  is  no  his- 
tory of  hereditary  predisposition,  when  in  all  probability  the 
disease  is  principally  due  to  improper  alimentation,  and  when 
liually  there  is  an  external  possibility  of  altering  the  regimen  of 
the  patient  in  a  manner  calculated  to  attain  the  desired  object. 
If  besides  we  have  to  do  with  a  comparatively  slight  degree  of 
the  disease,  and  if  this  has  more  of  the  plethoric  character,  we 
may  give  a  favorable  prognosis  so  long  as  no  intercurrent  affec- 
tion of  any  kind  threatens  the  child. 

Cases,  on  the  contrar^^,  where  there  is  hereditary  predisposi- 
tion, or  where  no  ground  for  the  development  of  the  disease  can 
be  found  in  the  nature  of  the  food  of  the  child,  are  less  favorable 
as  regards  full  recovery.  The  prognosis  is  also  worse  when  we 
have  to  do  with  an  excessive  degree  of  the  disease,  which  at  the 
same  time  exhibits  in  a  well-marked  manner  the  anjemic  type, 
and  finally,  when  the  already -mentioned  secondary  affections 
(digestive  lesions,  rachitis,  etc.)  which  specially  characterize  the 
anaemic  corpulence  of  young  children  are  present. 

As  regards  the  prognosis  in  the  corpulence  of  the  other  peri- 
ods of  life,  it  is,  to  draw  a  conclusion  from  the  observations 
made  already,  quoad  valiiudhiem  covipleiam^  unfavorable.  The 
gi-eat  tendency  of  the  disease  to  return  disturbs  the  prospect  of 
complete  recovery.  This  unfortunate  circumstance,  however, 
does  not  in  any  wise  falsify  the  fact  that  transient  recoveries  are 
pretty  often  observed,  and  that  temporary  improvements  are 
still  more  frequent.  The  less  advanced  cases  especially  admit  of 
such  comparatively  good  prognoses^  particularly  those  which, 
"tLitli  no  ascertainable  hereditary  injlicence,  have  unmistakably 
arisen  from  the  action  of  some  definite  determining  causes,  and 
where  at  the  same  time  there  is  a  possibility  of  removing  these 
by  a  suitable  treatment.  AVe  here  chiefly  allude  to  certain 
symptomatic  forms  of  corpulence,  and  of  course  those  idiopathic 
case?s  which  develop  themselves  under  the  influence  of  too  luxu- 
rious living  with  too  little  bodily  activity.  The  prognosis  is, 
indef'd,  in  these  latter  cases  made  worse  again  by  the  circum- 
Etance  that  many  patients,  according  to  their  personal  character^ 
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are  from  the  first  disinclined  to  comply  with  the  therapeutic 
rnles  of  moderation,  and  to  give  up  their  improper  mode  of  life, 
or  at  least  have  not  the  necessary  energy  to  persevere  in  this. 
The  prognosis  is  much  less  favorable  where  a  well-marked  here- 
ditary iDredisjposiiion  exists,  and  where  further  the  disease  has 
developed  itself  apparently  spontaneously  wiilioid  perceptible 
determining  infiiience,  and  at  the  same  time  from  the  commence- 
ment exhibits  the  anaemic  character.  Now,  since  cases  of  this 
kind  occur  more  frequently  in  women  and  elderly  persons  than 
in  men  and  younger  persons  (see  p.  634  and  p.  635),  the  prognosis 
of  corpulence,  taken  as  a  whole,  is  less  favorable  in  women  and 
elderly  people  ;  yet  it  is  well  in  forming  a  prognosis  in  par- 
ticular cases  not  to  take  the  sexual  character  or  the  period  of 
life  too  exclusively  as  the  standard  of  prognostic  judgment,  but 
to  have  due  regard  rather  to  the  general  character,  and  espe- 
cially the  intensity,  of  the  case. 

In  the  latter  connection  we  must  expressly  mention  that  the 
prognosis  in  all  very  admnced  cases  must  on  that  account  be 
comparaUmly  unfavorable,  because  the  expectation  of  a  sponta- 
neous reduction  of  the  mass  of  fat  is,  according  to  experience, 
very  small,  while  that  of  an  improvement  through  any  ver}' 
active  treatment  is  also  very  precarious.  In  the  section  on 
Therapeutics  we  shall  more  particularly  speak  of  the  difficulties 
and  dangers  with  which  we  have  to  contend  in  merely  "standing 
off  and  on"  in  favorable  cases — that  is  to  say,  without  producing 
any  definite  improvement  in  the  affection,  to  steer  the  patient 
through  the  unpleasant  dilemma  of  a  further  accession  of  corpu- 
lence on  the  one  hand,  and  on  the  other  a  rapid  loss  of  strength, 
with  as  little  injury  as  possible,  by  means  of  a  method  of  treat- 
ment more  prudent  than  heroic.  Tlie  prognosis  finally  becomes 
absolidely  unfamrahle  when  symptoms  of  functional  insuffi- 
ciency of  the  heart  are  added  to  those  of  a  great  degree  of  cor- 
pulence. A  livid  appearance,  with  weak,  irregular  pulse,  con- 
tinual difficulty  of  breathing,  and  lastly  dropsy,  should  make  us 
fear  a  lethal  catastrophe,  more  and  more  imminent  as  this  com- 
plex train  of  phenomena  gradually  gets  the  upper  hand  after  its 
first  appearance  and  thrusts  itself  into  the  foreground  of  the 
disease.   But  even  in  the  earlier  stages  we  should  not  be  too 
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contideiit  as  regards  prognosis,  never  foi'getting  that  sudden 
death  from  syncope  or  apoplexy  is  not  unusual  with  the  corpu- 
lent (see  Terminations),  and  that  further  malignant  complications 
and  sequelffi  may  at  any  moment  arise  and  menace  the  patient 
with  danger,  and  that  even  an  apparently  innocent  intercur- 
rent disorder,  especially  when  accompanied  by  fever,  must  be 
regarded  very  differently  and  more  seriously  than  usual,  where 
it  occurs  in  relaxed  and  fat  persons.  The  tendency  of  the  prop- 
osition we  made  particularly  prominent  in  the  introduction  to 
the  General  Disorders  of  Nutrition  (see  p.  278),  viz.,  that  the 
prognosis,  in  individuals  constitutionally  affected,  who  are  also 
suffering  from  some  other  disease,  should  not  be  made  simply 
according  to  the  habitual  character  of  the  intercurrent  disease, 
is  probably  never  more  distinctly  demonstrated  than  it  is  in 
just  these  intercurrent  diseases  of  corpulent  persons ;  and  it  is 
perhaps  never  so  frequently  left  unregarded  as  here.  It  is, 
therefore,  much  to  be  wished  that  the  physicians  of  the  modern 
school,  with  their  well-directed  endeavors  after  exact  local  diag- 
nosis, would,  as  regards  tlie  prognosis  of  disease,  condescend  to 
be  led  by  more  general  considerations,  and  would  less  often  omit 
to  make  a  more  complete  examination  of  the  general  habit  of 
the  patient. 


Therapeutics. 

The  prophylaxis  against  corpulence  is  indeed  at  present  no 
longer,  as  in  the  spring  of  Greek  culture  (see  p.  608),  numbered 
among  the  affairs  of  public  hygiene  and  serious  cares  of  state ; 
yet  it  may  with  all  justice  be  now  considered  as  an  important 
part  of  those  private  sanitary  duties,  of  which  the  satisfactory 
discharge  may  be  constantly  laid  upon  each  individual  as  regards 
his  own  person,  and  upon  every  one  who  would  be  called  a  con- 
scientious physician  as  regards  that  of  others.  It  is  further  evi- 
dent in  itself  that  a  rational  propliylaxis  against  corpulence 
must  rest  upon  the  basis  of  the  pathogeny  and  etiology  of  this 
disease,  and  must  as  far  as  possible  strive,  when  necessary,  by 
little  and  little  to  work  against  the  excess  of  those  inffuences 
which,  according  to  experience  (and  to  some  extent  in  an  easily 
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intelligible  manner),  favor  the  production  of  corpulence.  But. 
mark  well,  only  the  excess,  not  the  influences  themselves  !  For 
we  should,  on  the  other  hand,  never  forget  that  fat-production, 
regarded  per  se,  is  not  only  not  a  morbid,  but,  on  the  contrary, 
within  certain,  though  of  course  elastic  limits,  a  thoroughly 
physiological  process,  and  a  desirable  attribute  of  health.  It  is 
only  by  exceeding  those  limits  that  it  gradually  assumes  a  mor- 
bid character.  We  can,  therefore,  in  our  prophylaxis  against 
corpulence  only  attempt  always  so  to  regulate  the  conditions  of 
fat-clex)osition  in  each  individual,  that  these  boundaries  shall 
not  he  exceeded;  hut  not  to  make  the  conditions  of  fat-deposition 
always  as  unfamrahle  as  possible.  For  it  is  surely  not  the  task 
of  a  rational  private  hygiene  with  all  one's  might  and  at  all 
times  to  strive  after  the  greatest  degree  of  thinness  in  oneself  and 
others,  merely  because  it  is  undoubtedly  a  good  thing  to  prevent 
a  morbid  corpulence ! 

Since,  therefore,  what  is  required  for  protection  against  cor- 
pulence from  the  standpoint  of  health,  is  the  regulation,  but  by 
no  means  the  suppression  or  total  destruction,  of  a  ^physiological 
process,  the  question  naturally  arises,  whether  such  a  prophy- 
laxis is  necessary  or  not  for  each  individual.  It  has  been 
shown  more  minutely  in  the  etiological  section  of  this  chapter 
that  the  indimdual  tendency  to  corpulence  is  extremely  diverse  ; 
so  much  so,  indeed,  that  under  one  and  the  same  mode  of  life 
one  man  remains  thin,  while  another  is  perhaps  in  a  condition  to 
produce  a  quite  enormous  quantity  of  fat,  or  to  preserve  the 
greater  or  less  degree  of  embonpoint  he  has  already  attained. 
We  may  often  go  so  far  as  to  assert  that  with  not  a  few  individ- 
uals, either  through  hereditary  tendency,  or  through  age,  sex, 
temperament,  acquired  constitution,  etc.,  an  immunity  against 
polysarkia  exists  to  such  a  degree  that  the  deposition  of  fat, 
even  under  external  circumstances  the  most  favorable  for  its  pro- 
duction (full  diet,  indolent  mode  of  life,  etc.),  will  always  remain 
within  physiological  limits — a  prophylaxis  against  corpulence 
being,  therefore,  in  such  cases  quite  superfluous.  In  other  cases 
the  immunity  is  by  no  means  so  absolute  and  lasting,  but  merely 
temporar}^.  It  gradually  diminishes  more  and  more  with  advan- 
cing life,  or  it  passes  away  prematurely  through  intei'current 
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morbid  processes  (see  p.  637).    Here  tlie  desirability  of  a  i)ropliy- 
lactic  regulation  is  manifest,  and  if  possible  at  a  time  when  the 
corpulence  either  does  not  exist  or  is  but  beginning  (to  some 
extent  in  embryo).    In  other  cases  still  the  individual  tendency 
is  strong— the  tirst  signs  of  the  affection  show  themselves  pre- 
maturely, not  as  yet  as  a  severe  or  really  morbid  somatic  phe- 
nomenon, but  still  as  an  already  clearly  recognizable  germ  of 
future  evil.    Here  it  is  evident  that  the  regimen  must  not  only 
sooner  begin,  but  be  of  a  much  more  energetic  character.    If  the 
end,  "the  preserving  of  a  natural  bodily  circumference,"  may 
be  really  attained  in  other  cases,  here  it  may  unfortunately 
happen  that,  spite  of  the  best-advised  endeavors,  and  spite  of 
the  most  rational  mode  of  life,  corpulence  is  produced  because 
ilie  indhidual  predisposition  to  it  is  too  strong.    This  non- 
success  of  prophylaxis  in  many  cases  will  surprise  those  only 
who  undervalue  the  power  of  those  predisposing  influences 
which  are  most  in  question  here — heredity,  sex,  age,  constitu- 
tion, etc. — and  who  further  omit  to  consider  that,  besides  the 
known  factors  which  determine  the  amount  of  the  fat -deposi- 
tion, quantity  of  lipogenous  materials  in  the  blood,  trophic  and 
plastic  energies  of  the  tissues,  other  unknown  and  less  easily 
investigable  causes  exist  (see  p.  628),  against  which  it  is  fre- 
quently almost  useless  to  direct  prophylaxis.    It  may  finally  be 
added  that  too  heroic  a  method  of  treatment — for  instance,  a 
regular  starvation-cure,  repeated  at  short  intervals — in  contend- 
ing with  the  higher  grades  of  tendency  to  corpulence,  should  be 
utterly  abhorred.    Such  a  prophylactic  treatment  would  indeed 
finally  provoke  leanness,  and  with  it  certain  other  somatic 
changes  (sickly  marasmus,  a  great  degree  of  functional  weak- 
ness of  every  organ),  which,  as  compared  with  corpulence,  must 
be  regarded  as  much  worse  and  more  dangerous  evils.     It  is 
therefore  as  little  permissible  here  as  elsewhere — sit  venia  mrbo 
—"to  tumble  out  the  baby  in  emptying  the  bath"  {das  Kind 
rait  dem  Bade  ansznsclmtten). 

Where  such  a  well-marked  tendency  to  corpulence  can  be 
perceived  we  should  never  be  too  assiduous  ;  at  the  same  time 
we  should  be  as  energetic  as  possible  in  meeting  the  approaching 
foe  in  advance  ;  and  if  we  do  not  always  succeed,  as  before 
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remarked,  in  driving  liim  entirely  out  of  the  field,  we  may  un- 
doubtedly, by  means  of  a  prudent  prophylactic  treatment,  at 
least  contribute  much  towards  preventing  his  becoming  very 
loowerful.  And  here  we  may  lay  down  thus  much  in  general 
terms,  that : 

1.  In  individuals  whose  ordinary  mode  of  life  involves  notli- 
ing  particularly  favorable  to  fat-deposition  (see  what  follows),  an 
active  prophylaxis  against  corpulence  is  desirable  and  lij^gienic- 
ally  necessary  only  if  any  strong  personal  or  temporary  predis- 
position to  the  disease  can  be  perceived  ;  and. 

2.  That  the  measure  of  the  energy  to  be  expended  must  in 
general  be  regulated  by  the  degree  of  predisposition  existing ; 
and  finally 

3.  That  we  must  often  renounce  a  radical  prophylaxis 
against  corpulence  when  there  is  a  strong  personal  predisposi- 
tion, because  under  these  circumstances  such  a  course  is,  from 
other  hygienic  grounds,  inadvisable  (see  above). 

In  judging  of  the  propriety  or  impropriety  of  a  proph 3- lactic 
treatment,  the  principal  emphasis  must  therefore  be  laid  upon 
the  individual  predisposition  to  corpulence.  Thus,  with  a  slight 
natural  tendency  to  the  disease,  an  active  prophylaxis  ma}- 
appear  at  all  events  worth  a  trial,  where  an  improjjer  mode  of 
life  gives  a  someioliat  i^oioerful  imjndse  to  the  deposition  of  fat,, 
and  threatens  to  excite  a  pathological  corpulence  in  anj^  one.i 
As  a  general  rule,  in  fine,  the  prophylactic  treatment  is  naturalld 
indicated  in  those  cases  in  which  that  determining  impulse  jusn 
mentioned  exists,  together  with  a  well-expressed  natural  predis-j 
position,  both  influences  thus  conspiring  together.  As  to  gen^ 
eral  liability,  then,  it  is  simply  the  sum  of  existing  tendencies  to 
fat-production,  internal  and  external,  that  decides  the  question 
in  any  particular  case,  the  internal  being  the  most  important. 

In  direct  connection  with  our  former  remarks  on  ctiologj',  to  -which  we  now 
expressly  refer  the  reader,  we  may  here  draw  up  a  category  of  the  individual  cases 
in  which,  for  the  reasons  ah-eady  mentioned,  there  is  an  indication  for  a  prophylac- 
tic treatment. 

a.  Individuals  with  well-marTced  hereditary  tetidency  to  corpulence. 
Notorious  corpulence  in  the  parents  or  more  distant  aucestors  is  incontcstal)ly 
an  important  indication  for  the  early  practice  of  preservative  uieasurcs  against  the 
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future,  and  especially  Avhcn  the  habit  of  the  descendants  at  similar  periods  of  life 
is  the  same  as  or  similar  to  that  of  their  predecessors.  It  is  not  at  all  necessary  that 
iu  the  loss  predisposed  years  of  childhood  and  youth  the  descendants  should  exhibit 
signs  of  any  considerable  embonpoint.  Tliis  may  have  only  developed  itself  in  the 
parents  at  an  advanced  period  of  life.  It  is  quite  enough  -when  there  is  that  simi- 
larity of  figure  and  of  tlie  rest  of  tlie  somatic  constitution  which  so  very  frequently 
stamps  all  phases  of  their  future  temporal  existence  as  the  living  copy  of  tlie  previ- 
ous generation.  AVheu  the  corpulence  was  in  them  an  attribute  of  certain  periods 
of  life,  there  is  a  probability  that  it  will  show  itself  in  their  children  and  descend- 
ants at  sunilar  periods ;  and  naturally  also,  the  more  the  disease  was  developed  and 
manifested  in  the  ancestors,  the  greater  will  ho  the  necessity  for  a  prophylactic 
treatment  in  the  descendants. 

b.  Women  at  their  climacteric  period. 

The  stronger  natural  prcdis2)osition  to  corpulence  iu  the  female  sex  makes  a 
somewhat  more  cxtendad  prophylaxis  advisable  Avith  them.  As,  iu  addition,  the 
climacteric  period  very  often  marks  the  point  of  time  at  which  corpulence  occurs, 
oft.m  comparatively  quietly,  even  in  women  who  were  previously  thin,  the  arrival 
of  this  period  of  life  requires  very  particular  attention  as  to  precautionary  measures 
against  corpulence.  We  must  further  remark  that  the  necessity  for  an  active  pro- 
phylaxis is  especially  great  when,  as  is  frequently  the  case,  the  history  points  to 
hereditary  tendency,  and  when  the  female  members  of  the  family  in  an  ascending 
line  exhibited  a  decided  liability  to  corpulence  at  their  climacteric  period,  or  when 
the  signs  of  a  considerable  degree  of  embonpoint  existed  in  the  given  individual 
herself  (see  what  follows)  in  her  youth. 

c.  Young  persons  of  both  sexes  with  a  somewhat  well-developed  padding  of  fat. 

The  natural  tendency  to  corpulence  often  makes  itself  remarkable  as  a  heredi- 
tary predisposition  even  during  the  period  of  lactation.  It  may,  in  similar  cases, 
either  entirely  recede  into  the  background  during  the  following  years  of  childhood 
and  youth,  the  affected  individual  not  being  on  that  account  by  any  means  insured 
against  a  return  of  the  disease  at  a  more  advanced  period  of  life  (sec  above),  or  a 
less  degree  of  embonpoint  remains  present  even  during  youth,  so  that  the  heredi- 
tary tendency  continually  betrays  itself,  from  the  earliest  period  upward,  l)y  a  well- 
developed  padding  of  fat.  In  other  cases  a  certain  degree  of  embonpoint  occurs 
gradually  in  young  individuals,  at  no  particular  period,  from  other  causes,  known 
or  unknown,  lending  their  figure  a  greater  fullness  than  usually,  on  the  average, 
occurs  in  the  bloom  of  youth.  Now  it  cannot  at  all  be  expected,  for  reasons  given 
already  (see  p.  688),  that  such  a  premature  embonpoint,  whether  inherited  or  ac- 
quired, will  disappear  of  itself  as  years  pass  on.  We  should  rather,  on  the  con- 
trary, take  it  for  granted  that  on  entering  the  later  period  of  life,  in  which  the  pre- 
disposition is  greater,  a  continual  accession  to  the  fat-padding  will  take  place,  and 
this  presumption  is  fully  borne  out  by  i)ractical  experience.  Here  it  is  evidently 
v»'orth  while  to  begin  early  with  prophylactic  measures,  and  not  to  wait  for  the 
development  of  pathological  adiposity,  all  the  more  when  perhaps  iu  a  given  case 
there  are  other  signs  of  a  relaxed  constitution — for  example,  torpor  of  the  g(;nital 
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functions,  or,  in  women,  an  liabitual  chlorosis,  which  latter,  in  connection  with  the 
considerable  development  of  fat,  must  at  all  events  increase  in  a  liigh  degree  the 
suspicion  of  a  natural  tendency  to  corpulence. 

d.  Phlegmatic  individuals. 

Tlic  plilegmatic  temperament  is  probably  in  many  cases  one  of  the  plienomena 
of  the  relaxed  constitution  (see  p.  638).  In  others,  it  may  have  a  more  indepen- 
dent signification.  At  all  events,  it  involves  an  increased  tendency  to  corpulence, 
inasmuch  as  it  produces  a  disposition  to  a  sluggish  mode  of  life.  Tlie  task  here  is 
to  paralyze  the.  influence  of  temperament  upon  the  habits  of  life  of  tlie  patient, 
through  suitable  prophylactic  directions,  in  such  a  manner  that  the  disease  shall 
not  succeed  in  developing  itself,  or,  at  least,  shall  be  held  in  check  as  much  as 
possible. 

e.  Suclclings  which  have  heen  artificially  fed  on  too  concentrated  or  improper  sub- 
stitutes for  milk. 

We  have  already  remarked  that  frequently  infantile  corpulence  may  be  pro- 
duced, even  Avliere  tliere  was  probably  no  particularly  strong  natural  tendency  to 
fat-production,  by  tlie  method  of  alimentation  chosen.  We  do  not  wish,  however, 
to  say  anything  against  the  extensive  use  of  a  well-mixed  though  concentrated  sub- 
stitute for  milk  (such  as  Nestle's  Infants'  Food).  Tliis  is  only  necessary  in  those 
particular  cases  in  whicli,  by  making  use  of  such  preparations  in  the  artificial  feed- 
ing of  a  sucking  cliild,  there  is  a  continual  condition  of  over-feeding,  especially  as 
regards  the  tendency  to  fat -production.  If  this  seems  comparatively  too  great,  it 
will  be  well  prophylactically  to  interfere  and  employ  a  less  concentrated  form  of 
food.  On  the  other  hand,  all  unsuitably  mixed  articles  should  be  banished  from 
the  suckling's  diet,  especially  such  as  contain  too  small  a  quantity  of  blood-forming 
constituents  (pap,  rusk  soup,  etc.).  Their  injurious  influence  often  manifests  itself, 
as  was  mentioned  before,  in  the  production  of  anaemic  cor]julence,  with  which  at  a 
later  period  are  usually  associated  affections  of  other  kinds  (atonic  weakness  of 
digestion,  late  dentition,  rachitis),  and  which  should  in  no  wise  be  confounded 
with  tlie  healthy  embonpoint  of  normally  developed  children  (see  p.  657). 

f.  Habitual  excesses  in  eating  and  drinhing. 

The  danger  of  becoming  abnormally  fat  threatens  all  persons  such  as  are 
described  on  p.  643,  who,  without  possessing  a  personal  immunity  against  adiposity, 
are  accustomed  to  consuma  an  excess  of  food,  or  who,  together  with  a  rich  diet, 
imbibe  daily  a  great  quantity  of  alcoholic  drinks  (brandy,  wine,  beer).  There  is  no 
need  of  much  argument  to  demonstrate  the  special  advantage  of  a  prophylaxis  in 
such  cases.  The  way  also  which  should  be  taken  is  mapped  out  in  its  chief  lines, 
so  much  so  that  any  further  remarks  might  appear  superfluous.  Nevertheless  we 
must,  with  reference  to  the  most  appropriate  method  of  prophylactic  treatment  in 
particular  cases,  make  the  following  observation :  That  when  a  Draconic  edict  of 
temperance  is  very  improperly  hung  over  the  heads  of  the  affected  persons,  as  is 
occasiona  lly  done  by  physicians,  the  bodily  health  of  the  patients  is  by  no  means 
served,  but  rather  injured. 
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The  foregoing  sketch  gives  at  a  glance  a  resume  of  tliose 
groups  of  individuals  for  whom  a  prophylactic  treatment  of  cor- 
pulence seems  specially  adapted  ;  and  now  that  it  is  fixed,  in  all 
essential  points,  where  and  lolien  such  a  treatment  is  indicated, 
we  may  also  undertake  to  answer  the  further  question,  how  it 
should  be  conducted.  As  natural  ways  and  means  of  diminish- 
ing the  tendency  to  corpulence,  the  following,  described  in  the 
section  on  Pathogeny,  present  themselves  : 

1.  Diminution  of  the  introduction  of  lipogenous  material  in 
t\\e  pabulum. 

2.  Increase  of  the  trophic  and  plastic  energy  of  the  albu- 
menized  tissues  of  the  body,  especially  those  of  the  voluntary 
muscles. 

3.  Increase  of  the  general  stock  of  red  blood-corpuscles,  by 
promoting  their  new  formation. 

4.  Increase  of  the  animal  process  of  oxidation,  by  increased 
introduction  of  oxygen. 

The  prescriptions  used  from  remote  antiquity  as  a  protection 
against  corpulence,  and  best  verified  empirically,  correspond  in 
the  main  with  the  aforesaid  theoretic  requirements,  since  they 
range  themselves  now  under  one,  now  under  another  of  the  said 
methods  for  reducing  fat- production,  and  sometimes  under  more 
than  one.  The  choice  of  these  methods  and  their  suitable 
grouping  depend,  however,  naturally  upon  t7te  quarter  from 
wliich  the  corpulence  threatens  to  arise  in  each  particular  case; 
and  we  must  here  reiterate  the  rule  that  we  have  already  laid 
down,  that  it  is  quite  unpermissible  to  treat  all  individuals, 
whose  fat-deposition  we  wish  to  regulate,  in  the  same  manner. 
We  have  biiefly  enumerated  the  ordinary  prescriptions  seriatim^ 
but,  in  fixing  the  order  of  their  succession,  we  shall  not  let 
ourselves  be  guided  by  theoretic  considerations,  because  the 
complex  mode  of  action  of  these  prophylactic  agencies  does  not 
permit  of  a  sundering  of  them  into  distinct  categories.  In  con- 
nection with  each  particular  one,  we  subjoin  short  data  respect- 
ing its  actual  or  probable  method  of  working,  and  finally  extract 
fi'oni  these  data  more  particular  indications  for  its  practical 
application. 

1.  Uegulation  of  the  Ingesta. — A  suitable  change  of  diet  is 
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undoubtedly  in  many  cases  a  very  effectual  measure  to  oppose  a 
threatening  or  commencing  corpulence.  We  shall  decide  upon 
a  simple  restriction  of  the  amount  of  food  taken  only  wlien  the 
individual  has  a  notorious  tendency  to  2^olyphagia^  and  when  he 
has  hitherto  been  accustomed  to  give  himself  up  without  stint  to 
the  pleasures  of  the  table.  Yet  even  in  this  case  the  restriction 
of  diet  should  he  hyoio  means  absolute^  hut  merely  relative — that 
is  to  sa^^,  the  immoderate  indulgence  in  food  should  he  reduced 
within  reasonable  limits,  and  such  as  alone  conduce  to  health, 
hut  not  heloio  the  normal  measure.  Supposing  that  we  could  do 
what  is  very  difficult  to  do  with  most  hon-vivants,  and  would 
require  a  very  powerful  authority  over  his  patient  on  the  j)art  of 
the  physician,  viz..  to  produce  in  a  person  of  that  kind  even 
once,  not  to  say  several  times  over,  an  incomplete  inanition ;  he 
might  indeed,  as  we  have  before  remarked  at  more  length, 
become  thin,  but  would  at  the  same  time  be  threatened  with  a 
loss  of  physical  strength,  because  the  great  amount  of  tissue- 
change  to  which  he  was  hitherto  subject  would  no  longer  be 
made  up  for  by  the  accustomed  great  influx  of  nutriment. 
Absolute  curtailment  of  the  quantit}^  of  ingesta  has  also,  as  we 
more  particularly  showed  in  the  section  on  Anaemia,  a  maiming 
influence  upon  the  vegetative  function  of  hsematopoiesis — 
Panum,^  in  particular,  having  shown  that,  through  often- 
repeated  abstinence,  a  very  considerable  oligocytheemia  ma}^  be 
induced,  because  the  increase  of  red  blood-corpuscles  during  the 
period  of  abstinence,  and  during  the  first  part  of  the  following 
period,  is  considerabl}^  retarded.  Now,  since  we  can  under  no 
circumstances  manage  to  carry  the  treatment,  by  a  single  or 
repeated  production  of  inanition,  so  far  in  a  habitual  gourmand, 
because  a  period  must  very  soon  arrive  when  it  will  be  advisable 
to  feed  the  patient— who  will  have  become  thinner  indeed,  but, 
what  is  most  important,  much  weaker— a  little  better,  it  is 
evident  that  in  such  cases  a  condition  of  the  blood-mass  will  be 
artificially  produced  by  the  prophylactic  method  thus  adopted, 
than  which  nothing  more  favorable  to  the  production  of  ancrmie 
corpulence  can  he  imagined  \  for,  after  the  ample  manner  in 
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which  we  have  already  expounded  the  subject  in  the  section  on 
Pathogeny,  it  will  be  easy  to  understand,  without  further  dis- 
cussion, that,  when  there  is  considerable  oligocythjemia,  a  much 
smaller  quantity  of  lipogenous  material  in  the  'pahulumi  suffices 
to  produce  a  great  quantity  of  fat,  than  when  the  blood  con- 
tains the  normal  amount  of  haemoglobin.  In  order,  then,  to 
protect  tlie  merry  and  careless  good-liver  from  plethoric  corpu- 
lence, we  have  directly  exposed  him  to  the  danger  of  anaemic 
corpulence,  for  which  exchange  no  one  surely  will  thank  his 
physician  !  But  still  more  often  we  have  to  do  with  this  starva- 
tion method  in  the  much  more  numerous  cases  in  which  there  is 
no  habitual  'polypliagia  ;  and  yet,  nevertheless,  we  may  either 
conclude,  from  the  signs  already  mentioned,  that  there  is  a  well- 
marked  tendency  to  polysarkia,  or  may  directly  recognize  it. 
In  fact,  practical  experience  now  teaches  us  that  this  starvation 
treatment,  in  cases  of  corpulence  of  all  kinds  threatened  or 
existing,  is  about  the  worst  possible.  The  temporary  thinning 
is  followed  by  a  deposition  of  fat  all  the  greater  and  more  invete- 
rate, and  this,  coupled  with  the  phenomena  of  oligocythsemia 
(paleness  of  the  countenance,  languor,  and  atony  of  all  the  func- 
tions), bears  witness  to  the  destruction  of  the  constitution  which 
has  begun.  When,  however,  it  is  only  proposed  to  restrict  the 
diet  within  reasonable  limits  when  it  has  hitherto  been  exces- 
sive ;  and  when  the  starvation-cure  pure  and  simple,  and  at  all 
hazards,  is  rejected,  the  reduction  of  an  excessive  diet  to  a  nor- 
mal quantity  is  surely  in  suitable  cases  the  first  and  most  import- 
ant of  the  modes  of  treatment  to  which  we  can  have  recourse. 
Now,  the  polypliagia  of  confirmed  gourmands  usually  has  its 
root  in  a  polytropia  of  their  taste  (see  p.  644) ;  such  men  eat 
more  than  others  because  they  are  fond  of  enjoying  more  things 
one  after  another^  and  because  the  spice  of  variety  constantly 
gives  a  fresh  sting  to  their  appetite.  It  is  necessary,  here,  there- 
fore, in  the  first  place,  to  diminish  the  lust  of  eating  by  remov- 
ing one  or  more  courses  from  the  menu.  By  this  simple  method 
we  may  count  upon  considerably  reducing  the  total  quantity  of 
good  things  enjoyed,  even  when  the  patient  is  permitted  to  get 
as  much  enjoyment  as  he  can  out  of  a  smaller  number  of  dishes. 
It  is  further  advisable  not  to  commence  too  hritsquely^  but 
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prudently  and  step  by  step  to  undertake  the  reduction  of  tlie 
bill  of  fare.  We  shall  arrive  nmch  more  surely  at  our  goal,  if  we 
do  not  all  at  once  demand  from  the  man  who  seeks  enjojanent 
from  the  table  great  renunciations  on  the  part  of  palate  and 
tongue,  but  allow  him  a  certain  time  to  accustom  himself  to  his 
new  and  more  temperate  course  of  life.  But,  finally,  it  is  of 
extraordinary  importance,  in  choosing  the  articles  of  diet  which 
may  be  most  unreservedly  permitted  to  the  patient,  that  we 
should  hit  upon  the  best  and  most  suitable ;  and,  since  these 
qualitatwe  regulations  of  the  diet  must  be"  emploj^ed  when,  with 
a  natural  jpredisposition  to  corpulence,  the  mode  of  life  of  the 
individual  is  not  intemperate  and  the  diet  not  excessive,  it 
follows  that  it  must  incontestably  be  of  more  general  importance 
in  the  prophylaxis  against  corpulence  than  its  qiiantitatice 
regulation. 

What  then  shall  be  the  chief  diet  of  the  person  with  a  ten- 
dency to  the  abnormal  development  of  fat,  the  problem  being 
to  check  the  tendency  loiiliout  injury  to  his  health  in  other 
respects  %  The  answer  to  this  question  may  best  be  given  b}^  the 
method  of  exclusion,  by  a  brief  comparison  between  the  individ- 
ual components  of  an  ordinary  mixed  diet,  with  respect  to  their 
direct  or  indirect  lipogenous  properties.  We  shall  then  see  what 
articles  of  diet  and  what  components  of  them  are  specially  to  be 
avoided,  and  what  others  then  remain  as  suitable  for  habitual 
diet.  That  a  diet  rich  in  fat  is  unsuitable  where  there  is  danger 
of  corpulence  can  easily  be  understood;  but  the  diet-fats  in 
entering  the  stream  of  chyle  possess  not  only  direct  lipogenous 
properties,  by  preventing  the  complete  combustion  of  the  non- 
azotized  products  of  decomposition  which  are  produced  from  the. 
circulating  albumen,  but  also,  as  Fr.  Hofmann  has  shown  (see 
"Pathogeny  "),  have  a  direct  influence  upon  the  accretion  of  fat, 
by  being  packed  up  unconsumed  in  the  fat-store  of  the  body. 
This,  at  least,  is  the  case  with  the  homologous  fats  (see  p.  623). 
In  the  same  way  the  devouring  of  a  great  quantity  of  the  hydro- 
carbons is  to  be  avoided.  These  possess  the  often-mentioned  pro- 
perty (see  p.  622  and  p.  624)  of  giving  a  great  impulse  to  the  devel- 
opment of  fat  when  tliey  are  partaken  of  in  great  quantities  sim- 
ultaneously with  the  fats  and  albuminates.   As  to  the  glutens, 
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V^'oit's  researches  (1.  c.)  liave  shown  that,  by  virtue  of  theh'  strong 
conservative  intluence  upon  the  organized  albumen  and  that  of 
the  circuhxtion,  they  possess  in  a  less  degree  the  property  of  pro- 
tecting the  fat  already  produced  from  further  decomposition. 
This  indirect  lipogenous  property  is,  however,  much  weaker  than 
that  of  the  hydrocarbons  and  heterologous  fats  ;  and  as  further 
direct  development  of  fat  from  gluten  is  not  established,  their 
introduction  into  the  organism  where  a  tendency  to  corpulence 
exists,  is  on  the  whole  of  much  less  consequence  than  that  of 
the  articles  of  diet  already  mentioned.  It  is  enough  if  we  take 
care  that  they  are  not  partaken  of  in  too  great  quantities,  simul- 
taneously with  fat  and  albumen,  as  in  that  case  they  would  cer- 
tainly give  some  impulse  to  the  deposition  of  fat.  As  to  the 
albumenized  materials  themselves,  there  cannot  be  any  question 
as  to  any  considerable  reduction  of  the  quantity  partaken  of,  as 
a  preventive  measure  against  corpulence,  since  their  elements, 
as  we  have  often  said,  furnish  the  very  material  for  the  forma- 
tion and  support  of  the  tissues,  and  are  therefore  indispensable. 
Besides  this,  their  withdrawal  acts  most  detrimentally  upon  the 
increase  of  the  blood-tissues.  It  restricts  the  production  of  red 
corpuscles,  and  thus  opens  the  door  to  a  condition  of  oligocytlice- 
mia  which  may  subsequently,  on  the  employment  of  a  richer 
diet,  act  as  a  powerful  auxiliary  to  excessive  fat-production.  On 
the  other  hand,  a  highly  albumenized  diet  may  surely,  in  cer- 
tain circumstances,  itself  directly  afford  material  for  the  develop- 
ment of  a  great  quantit}^  of  fat,  since  a  great  part  of  the  fat  of 
the  body  is  undoubtedly  produced  from  the  albumen  of  the  diet 
by  the  separation  from  it  of  the  non-azotized  compounds.  This 
fat-production  from  albumen  is,  however,  as  we  have  explained 
before,  the  less  to  be  expected  the  more  organized  albumen  is 
produced  from  the  albumen  of  the  pabulum  in  consequence  of 
the  trophic  and  plastic  energy  of  the  tissue-elements,  and  there- 
fore the  smaller  the  quantity  of  the  albumen  of  the  pabulum 
which  is  decomposed  ;  and,  moreover,  the  more  perfectly  the 
non-azotized  products  of  decomposition  are  burnt  off  into  car- 
bonic acid  and  water.  If  we  are  careful,  on  the  one  hand,  to 
induce  a  greater  storing-up  of  the  orgtinized  albumen,  and  if,  on 
the  other  hand,  we  obtain  the  oxidation  of  that  non-azotized 
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remainder  wliicli  proceeds  from  the  superb  uons  albumen  of  the 
pabulum,  we  need  not  fear  an  excessive  fat-production  even  with 
copious  influx  of  albumen,  while  the  organism  receives  a  fitting 
quantity  of  the  materials  which  are  indispensable  for  its  main- 
tenance. Now,  while  the  development  of  a  considerable  quan- 
tity of  organized  albumen  from  the  pabulum  may  be  obtained 
more  easily  by  means  of  a  different  kind  than  by  definite  ali- 
mentary conditions  (see  paragraph  number  3),  the  more  or  less 
complete  burning  off  of  the  non-azotized  or  lipogenous  remnant 
of  the  decomposed  albumen  of  the  pabulum  depends  upon  one 
essential  constituent  of  the  store  of  combustible  material  of  a 
different  kind,  and,  on  the  other  hand,  more  distinctly  upon  a 
factor  which  must  be  mentioned  farther  on.  The  smaller  the 
quantity  of  this  other,  above  mentioned,  combustible  constituent 
of  the  diet  (fats,  hydrocarbons,  glutens),  the  more  complete,  ccete-. 
ris  iDarihus,  will  be  the  combustion  of  the  lipogenous  material, 
and  the  less  will  be  its  deposition  in  unconsnmed  form  as  fat. 
A.  diet,  therefore,  which  contains  an  abundance  of  aJbumeiu 
little  fat,  few  hydrocarbons,  and  not  a  great  deal  of  gluten,  is 
best  suited  to  the  prophylaxis  against  corpulence. 

Moreover,  the  principle  just  expressed,  of  which  the  general 
correctness  is  completely  proved  by  practical  experience,  has  in 
particular  cases  to  undergo  manifold  modifications  and  limita- 
tions, so  as  not  to  forfeit  its  hygienic  utility  in  other  respects,  and 
especially  with  respect  to  what  other  components  of  the  diet  may 
be  permitted  along  with  the  albumen.    We  may  here  in  general 
coincide  with  the  tlieoreticall}^  drawn  up  rule  that  the  restrictior 
of  the  introduction  of  fat,  and  also  of  the  use  of  articles  of  die 
rich  in  starch  and  sugar,  and,  in  a  lesser  degree,  of  such  as  ar 
rich  in  gluten,  is  the  more  advisable,  and  should  be  the  mor 
energetically  carried  out,  the  greater  the  natural  tendency  t 
corpulence.  For  instance,  when  this  maybe  regarded  as  existing, 
but  not  in  a  very  well-marked  degree,  the  prophylactic  diet,  a 
regards  alimentation,  should  not  be  too  rigorously  adopted. 
Still  more  important  is  a  second  circumstance,  which  should  b 
carefully  weighed  in  each  case  before  we  hastily  order  any  one 
too  exclusively  albuminous  diet,  either  constantly  or  for  a  Ion 
period.    It  is,  in  fact,  clear  that  a  very  large  quantity  of  albu 
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men  is  necessary  to  not  only  satisfy  the  trophic  and  plastic 
requirements  of  the  organism,  but  besides,  to  cover  the  deficiency 
of  "reserve  material,"  or  "material  of  force"  {Krafimaterlal), 
which  takes  place  through  the  considerable  diminution  in  the 
quantity  of  the  remaining  "conserving"  as  well  as  "force 
creating"  constituents  of  the  diet  introduced  into  the  organism. 
An  immense  quantity  of  combustible  material  is  absorbed  in  the 
development  of  animal  heat  necessary  for  the  maintenance  of 
the  function  of  all  organs,  in  order  that  this  in  its  turn  may  be 
maintained  in  regular  course.  In  the  second  place,  tlie  functional 
restitution  of  the  cardiac  muscles,  etc.,  similarly  involves  a  con- 
stant and  indispensable  expenditure  on  the  ]3art  of  the  blood, 
which  must  somehow  again  be  made  uj),  or  the  "store  of  force" 
of  the  'pabulum  will  soon  be  reduced  to  an  uncommonly  low 
point,  which  will  scarcel}'-  admit  of  any  expenditure  on  luxury 
— for  instance,  in  the  form  of  strong  "  voluntary  movements." 
Herein  consists  one  of  the  dangers  of  an  exclusively  albuminous 
diet,  in  the  diminution  of  that  functional  capacity  for  loorJc 
(Leistungsfjihigkeit)  in  that  broader  sense  which  regards  the 
individual  simply  as  a  useful  member  of  human  society — that 
I  corporeal  soundness  which  permits  a  healthy  organism  to  undergo 
a  considerable  expenditure  of  force  over  and  above  what  is  neces- 

■  sary  for  self-preservation,  because  it  always  has  at  its  disposal  a 

I  considerable  reserve  of  energy.    Quite  in  harmony  with  w^hat  w^e  ' 
\  have  just  said  is  what  has  been  observed  in  a  great  many  -cases 
;  in  which,  in  order  to  guard  against  corpulence,  the  consumption 
of  fats,  hydrocarbons,  etc.,  has  been  reduced  to  a  minimum,  and 

■  the  body  nourished  almost  exclusively  upon  albumen.  Here, 
sooner  or  later,  a  loss  of  the  normal  feeling  of  strength — a  very 

!i  uncomfortable  and  tormenting  sensation  of  languor  and  weak- 
nness,  has  supervened,  and  for  good  or  evil  compelled  a  discon- 
^  tinuance  of  the  prophylactic  treatment.    A  second  danger,  and 
i>one  scarcely  less  worthy  of  attention,  depends  on  the  incapacity 
of  the  digestive  organs  continuously  to  digest  a  sufficient  quan- 
'  tity  of  albumen  to  meet  all  organic  requirements.    Now,  as  the 
'development  of  digestive  disorders  should  never  be  the  effect  of  a 
■prophylactic  treatment  of  corpulence,  there  is  a  clear  necessity 
iov  a  certain  prudence  with  respect  to  the  greatest  quantity  of 
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albumen  that  should  be  given  as  a  daily  ration  ;  and  this  should 
in  all  circumstances  remain  in  harmony  with  the  functional  capa- 
city of  the  stomach,  pancreas,  and  intestines.  Finally,  we  must 
bear  in  mind  that  a  considerable  increase  in  the  amount  of  albu- 
men consumed,  with  an  increase  in  the  production  of  urea,  usu- 
ally also  induces  an  increase  in  the  production  of  lithic  acid, 
which,  where  the  tendency  to  gout  which  so  often  accompanies 
corpulence  exists  (see  p.  679),  may  further  lead  to  the  occurrence 
of  attacks  of  gout.  We  may  therefore  very  well  ask  in  particu- 
lar cases  whether  it  is  advisable  to  rej)lace  the  bad  enemy, 
corpulence,  by  the  still  worse  one,  arthritis.  We  must,  indeed, 
have  learnt  well  enough  from  previous  discussion  of  the  subject, 
that  even  the  regulation  of  the  bill  of  fare,  as  regards  the  quan- 
tity as  well  as  the  quality  of  the  ingesta^  should  never  be  carried 
out  too  vigorously  and  in  a  pedantically  one-sided  manner.  As  an 
important  sanitary  measure,  the  following  supplement  to  the  prin- 
ciple above  expressed,  which  supplies  in  its  most  general  form  the 
rule  for  keeping  the  diet  within  bounds,  is  valuable.  Even  where 
we  have  to  do  with  a  vv^ell-marked  case  of  corpulence,  the  siq^j^ly 
of  glutens,  liydrocarhons  and  even  fats  must  never  be  so  cur- 
tailed as  to  produce  a  considerable  diminution  of  the  natural 

feeling  of  strength  and  of  the  functional  cai^acity  of  the  body  ; 
and  further,  the  supply  of  albumen  must  never  be  so  great  that 

'  disorders  of  digestion  or  signs  of  the  lithic-acid  diathesis  are 

'produced. 

We  give  in  conclusion  a  short  review  of  the  articles  of  diet  most  frequently  and 
most  widely  used,  in  such  away  as  to  show:  1.  Those  which  in  a  proi)hylactic 
diet  are  specially  to  be  recommended,  or  at  least  to  be  permitted  witliout  much 
consideration.  2.  Such  as  should  only  be  used  in  very  moderate  quantities.  3. 
Such  as  are  best  avoided,  or  at  least  should  be  only  exceptionally  used,  and  then 
only  in  very  small  quantities  indeed. 

1.  The  articles  of  food  most  ])ermissihle  are:  meat  broths  of  ordinary  meats, 
beef  and  veal  (both  of  them  boiled  as  well  as  roast),  lean  ham  ;  of  game :  venison 
(red  or  fallow  deer),  hare,  chamois,  partridge,  field-fare,  red  grouse,  heath-coclv-. 
ptarmigan,  pheasant ;  of  domestic  fowl:  poultry,  pigeon,  turkey;  of  fishes  :  pike, 
trout  (both  l>oiled,  but  not  fried) ;  of  other  remaining  kinds  of  animal  food:  oysters 
and  snails.  Besides  this :  green  vegetables  of  all  descriptions  (asparagus,  cauli- 
flower, green  peas,  beans,  spinach,  the  connnon  kinds  of  cabbage),  prepared  in  the 
Enf^lish  or  French  manner  (without  fat) ;  acid  fruits  (raw  or  stewed). 
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2.  Articles  of  foocT  which  should  habitually  be  partaken  of  only  in  small  quan- 
tities are :  bread,  biscuits,  milk,  eggs,  potatoes,  carrots  and  other  vegetables  of  the 
like  nature  (Teltower-,  Kerl)el-,  Kohlriiben),  dried  husk-fruit,  rico,  millet,  buck- 
wheat, mealy  and  sweet  soups  ;  sugar,  as  an  addition  to  food  and  drinks  (coffee  or 
tea  for  instance)  ;  of  animal  foods  :  mutton  in  every  form,  beef  in  the  form  of  beef- 
steaks, veal  as  cutlet ;  of  fish  :  carp  ;  and  besides,  green  salad  with  oil,  and  of 
dessert  dishes,  wine  jellies. 

N.B. — The  italicized  words  represent  articles  of  diet  widely^  used,  but  from  their 
composition  ill  adapted  for  the  prophylactic  method,  and  liere  enumerated  among 
those  articles  which  may  be  used  in  small  quantities  only  because  it  would  be 
extremely  difficult  for  most  persons  to  give  them  up  altogether. 

3.  Articles  of  diet  which  should  only  be  used  very  exceptionally,  and  then  only 
in  very  small  quantities.  Butter  (as  an  addition  to  bread,  potatoes,  etc.)  ;  cream  (as 
an  addition  to  coffee) ;  fats,  hot  and  cold  ;  sauces  (especially  hot  butter-sauces  with 
fish,  mayonnaise  with  fish,  lobster,  poultry)  ;  of  ordinary  kinds  of  meat:  pork,  etc. 
(with  the  exception  of  lean  ham),  in  every  form  and  i^reparation  ;  goose  and  duck; 
of  game :  black  game  (Schwarzwild),  marmot,  otter,  wild  duck,  woodcock,  snipe, 
quail,  ortolan,  lark ;  of  fishes :  eel,  salmon,  common  trout,  turbot ;  and  of  other 
kinds  of  animal  food :  crayfish,  lobster,  frogs'  thighs  (with  their  ordinary  accom- 
paniment of  fatty  pastry)  ;  all  sorts  of  stuffing  (for  tame  or  wild  fowl),  potato  and 
meat  salads,  patties  (especially  pate  de  foie  gras),  sweet  pastry,  confitures,  creams, 
ic3s,  sweet  grapes  (and  particularly  raisins),  dates  and  preserved  and  candied  fruits 
of  all  sorts,  chestnuts,'  nuts,  and  almonds. 

2.  Regulation  of  beverages. — With  regard  to  the  commonest 
and  most  widely  used  of  all  drinks,  water^  we  may  say  this 
much,  that  it  at  all  events  has  no  direct  lipogenous  influence  on 
fat-production.  It  can  just  as  little  be  admitted  that  the  process 
of  animal  combustion  is  at  all  hindered,  and  an  indirect  impulse 
thus  given  to  fat-production  by  the  introduction  into  the  system 
of  a  great  quantity  of  water.  The  use  of  water  is  therefore  unre- 
strictedly permitted  to  the  corpulent  by  some  authors  (especially 
Harvey  and  Banting).  Others,  on  the  contrary  (such  as  Daniel), 
recommend  curtailment  as  regards  water,  and  the  use  of  dry  and 
compact  articles  of  diet,  as  an  effectual  method  of  prophylaxis 


'  Xenophon  (Anabasis,  Book  V.,  Chap.  IV.)  relates  that  in  the  barbarous  nation  of 
the  Mosynoikoi,  on  the  Pontes  Euxinos,  the  children  of  the  chiefs  were  fed  with  chest- 
nuts to  make  them  beautiful,  which  developed  such  a  padding  of  fat  on  them  that  they 
appeared  to  be  almost  as  broad  as  they  were  long.  Such  crammed  children  were  shown 
to  the  Greeks,  as  they  marched  through  under  Xenophon's  leadership,  and  the  Greeks 
m  this  campaign  first  learned  to  know  and  prize  sweet  chestnuts  as  an  article  of  diet. 
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against  a  well-marked  tendency  to  corpulence.    The  statistics 
by  which  Daniel  supports  his  recommendation  are  not  fully  con- 
clusive as  regards  the  men  and  animals  (horses)  experimented  on, 
because  a  diminution  of  the  quantity  of  water  introduced  into 
the  system  makes  the  body  at  all  events  poorer  in  water,  and 
therefore  absolutely  lighter ;  and  the  observed  reduction  in  the 
weight  of  the  body  can  certainly  not  be  entirely  attributed  to  a 
reduction  of  the  quantity  of  the  fat  of  the  body.  Nevertheless, 
it  is  intelligible  that  a  long-continued  treatment  by  thirst,  sucli 
as  Schrotli's,  for  instance,  must  have  rather  a  hindering  than  a 
favoring  influence  upon  the  deposition  of  fat,  and  will,  as  a  rule, 
lead  to  real  thinning ;  but,  by  cutting  off  the  supply  of  water,  the 
appetite  for  solid  food  soon  disappears,  and  the  thirst-cure  finally 
becomes  nothing  more  nor  less  than  a  hunger-cure !    For  the 
same  reasons,  therefore,  as  led  us  before  to  express  ourselves 
against  the  utility  of  an  absolute  restriction  upon  diet,  we  must 
now  declare  against  the  cutting  off  of  the  vvater  supply,  since,,  as 
we  have  repeatedly  remarked,  the  production  of  marasmus  and 
anaemia  should  not  be  the  result  of  a  prophylactic  treatment  of 
corpulence. 

Of  ordinary  warm  drinks  of  a  non-alcoholic  nature,  coffee  and 
tea,  with  a  small  quantity  of  milk  and  sugar — or,  better  still,  with- 
out such  an  addition — may  be  permissible  in  moderate  quantities 
without  much  hesitation.  A  great  quantity  of  strong  tea  or 
coffee  is,  on  the  other  hand,  on  other  accounts,  highly  detrimen- 
tal to  the  health,  and  may  also  indirectly  favor  the  development 
of  corpulence,  since  there  is  some  reason  for  attributing  to  them 
a  retarding  influence  upon  tissue-change.  On  the  other  hand, 
cliocolaie  or  cocoa  should  under  all  circumstances  be  avoided  as 
habitual  drinks  by  such  as  bear  in  them  the  seeds  of  corpulence, 
or  already  exhibit  deflnite  signs  of  the  disease.  The  considerable 
amount  of  hydrocarbons  (and  frequently  fat  also)  in  both  bever- 
ages makes  them  quite  unsuitable  when  our  object  is  to  protect 
against  corpulence. 

From  the  eminent  importance  which  alcoholic  drinks  have 
unquestionably  possessed  from  time  immemorial  in  the  civilized 
life  of  most  peoples,  and  still  possess  in  the  daily  household  life 
of  innumerable  private  individuals,  the  regulation  of  their  con- 


TIIKIIAPEUTIC3. 


711 


sumption  wliere  corpulence  is  tlireatened  is  often  of  scarcely  less 
importance  than  the  snrveillance  of  the  diet.  In  any  case,  the 
abuse  of  alcohol,  for  other  reasons  wliicli  we  shall  not  here  par- 
ticularly specify,  is  injurious  to  health,  and  to  be  reprobated; 
but  when  we  have  to  deal  with  the  avoiding  of  corpulence,  it  is 
especially  deleterious  even  where  the  tendency  to  this  is  but 
slight.  The  daily  use  of  even  a  small  quantity  of  the  stronger 
alcoholic  drinks  (brandy,  liqueurs)  is  most  decidedly  to  be 
advised  against,  just  as  that  of  a  great  quantity  of  wine  and 
beer  ;  for  in  both  cases  a  comparatively  large  amount  of  alcohol 
is  daily  taken,  and  this  substance,  like  the  hydrocarbons  and 
fats  of  the  food,  possesses  in  a  very  great  degree  the  property  of 
preserving  the  already  formed  fat  of  the  body  from  undergoing 
further  decomposition.  Beer,  which  is  ordinarily  so  widely  used 
as  a  drink,  is  rightly  held  in  particularly  bad  repute  in  the  pro- 
phylactic treatment  of  adiposity,  as  it  more  easily  than  any  other 
alcoholic  beverage  provokes  an  immoderate  consumption,  and  con- 
tains abundance  of  hydrocarbons  (dextrin,  malt-sugar),  as  well 
as  alcohol.  We  should,  therefore,  wherever  we  have  to  interfere 
for  the  prevention  of  approaching  corpulence,  permit  the  use  of 
wine  only,  and  this  in  very  great  moderation.  Among  the  dif- 
ferent wines,  those  kinds  which  are  rich  in  alcohol  and  at 
the  same  time  acid  are  only  permissible  for  daily  use  much 
diluted  with  water.  Those  which  are  strong  and  also  sweet  are 
to  be  rejected  under  all  circumstances.  The  lighter  acid  wines, 
such  as  Bordeaux,  are  best  tolerated,  being  comparatively  the 
least  injurious ;  and  to  such  as  cannot  give  up  the  use  of  alco- 
hol, or  are  afraid  to  do  so  altogether,  a  small  quantity  freely 
diluted  with  water  may  daily  be  allowed  either  in  the  middle  of 
the  day  or  in  the  evening.  For  it  must  here  again  be  declared 
that  the  prevention  of  corpulence  is  not  to  be  regarded  as  the  one 
chief  object  of  hygiene ;  but  that  frequently,  where  there  is  an 
individual  predisposition  to  corpulence,  it  may  be,  for  other 
reasons,  necessary  and  salutary  to  exhibit  alcohol  daily  in  the 
form  of  a  little  wine,  and  that  under  such  conditions  we  should 
!  not  be  too  shy  of  now  and  then  in  due  course  letting  stream 
I  through  the  organic  machine  that  beneficial  and  refreshing  agent 
i  in  which  the  faith  of  mankind  has,  not  without  reason,  from 
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time  immemorial  suspected  and  honored  a  veritable  "godlike" 
power. 

In  connection  with  what  we  have  just  remarked  with  respect  to  alcohol,  let  us 
here  add  a  few  words  about  another  article  of  luxury,  namely,  tobacco.  We'do  not 
think  that  moderate  toljacco-smoking,  such  as  alone  merits  the  name  of  a  hygienic- 
ally  permitted  luxury,  has  any  considerable  influence  (adjuvant  or  the  reverse)  upon 
the  process  of  fat-production  ;  and  accordingly,  where  there  is  a  tendency  to  corpu- 
lence, we  think  that -there  is  just  as  little  indication  for  forl)idding  it  as  there  is  for 
zealously  recommending  it.  When,  on  the  contrary,  English  and  American  physi- 
cians have  celebrated  tobacco-chewing  as  a  very  efficacious  prophylactic  against  cor- 
pulence, and  prescribed  it,  we  can  by  no  means  coincide  in  such  a  recommendation 
in  any  case,  since  this  nauseous  habit  can  scarcely  in  our  opinion  act  in  a  limiting 
manner  upon  the  deposition  of  fat  otherwise  than  by  undermining  the  appetite,  and, 
by  setting  up  a  chronic  dyspepsia,  provoking  a  certain  degree  of  marasmus.  The 
same  holds  good,  and  perhaps  in  a  still  higher  degree,  of  other  customs  and  vices, 
such  as  the  habitual  use  of  the  preparations  of  coca  and  Jiaschish,  and  of  ojnvm- 
smolciiig,  and  above  all,  of  that  senseless  and  injurious  misuse  of  morpJua  in  sub- 
cutaneous injection,  which  latter  fashionable  vice  is,  as  we  know,  at  the  present  day 
so  much  in  vogue  that  in  some  places,  and  especially  in  medical  circles,  it  is  looked 
on  as  quite  the  mode  to  be  a  slave  to  it ! 

3.  Stimulation  of  the  aotimty  of  the  muscles. — We  have 
already  in  the  section  upon  Etiology  referred  to  the  great  import- 
ance of  the  function  of  the  voluntary  muscles  in  lipogenesis,  and 
shown  why  vigorous  muscular  action  antagonizes  the  extreme 
deposition  of  fat  (see  p.  646).  As  may  be  remembered  from  that 
description,  muscles,  when  methodically  exercised  (that  is  to  say, 
not  too  violently,  and  with  regular  pauses  for  rest  interrupting 
their  activity),  are  stimulated  not  only  to  increased  functional, 
but  at  the  same  time  to  increased  nutritive  and  plastic  activity. 
They  increase  in  circumference  and  mass,  and  soon  become 
hypertrophic,  by  storing  up  and  fixing  in  themselves  additional 
chemical  matter,  and  particularly  albumen.  Now  since,  moreover, 
the  muscular  function,  in  so  far  as  it  differs  from  the  vegetative 
function,  is  for  the  most  part  under  the  control  of  the  regulating 
direction  of  the  will,  its  vigorous  voluntarj'-  exercise  furnishes  a 
very  suitable  means,  which  is  not  to  be  superseded  by  any  other, 
for  secreting  organized  albumen  from  that  in  circulation,  or,  to 
express  it  in  a  somewhat  different  form,  to  limit  the  decomposi- 
tion of  the  circulatory  albumen  and  the  secretion  of  fat.  But 
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l)esi(.les  tliis  there  is  also,  as  a  similarly  important  factor  in  the 
I ;i()pliy lactic  value  of  bodily  movements,  the  increased  amount 
of  oxygen  taken  up  during  their  continuance,  in  consequence 

which  the  lipogenous  material  present  in  the  blood,  or  in 
process  of  development,  will  much  more  easily  undergo  a  fur- 
ther oxidation  to  carbonic  acid  and  water,  and  will  be  much 
less  liable  to  be  transformed  into  true  corporeal  fat.  Finally,  it 
is  also  very  probable  that  increased  action  of  the  muscles  within 
certain  limits  has  a  favorable  action  upon  hgematopoiesis,  that  is 
to  say,  has  a  stimulating  influence  upon  the  new  formation  of 
red  blood-corpuscles,  and  this  makes  fat-production  more  diffi- 
cult in  proportion  as  it  remedies  an  existing  oligocythemia. 

We  may,  therefore,  under  all  circumstances  recommend  indi- 
viduals with  a  tendency  to  corpulence,  who  are  at  the  same  time 
unrestricted  in  the  use  of  their  limbs,  a  considerable  amount  of, 
daily  exercise ;  always  remembering  that  not  merely  the  mus- 
cles of  the  lower  extremities,  but  the  other  muscles  also  should 
as  much  as  possible  take  part  in  the  nutritive  and  plastic  stimu- 
lus (or  that  the  tendency  to  flesh-production  should  be  as  much 
as  possible  equable).  It  is  therefore,  for  example,  very  advis- 
able to  set  persons  with  a  tendency  to  corpulence,  which  produces 
a  tendency  to  sluggish  bodily  habit,  to  take  daily  walks,  to  let 
them  undertake  frequent  and  rather  long  journeys  on  foot,  and 
to  skate  in  winter ;  but,  still  better,  in  addition  to  keep  them  to 
swimming,  rowing,  and  gymnastics,  because  in  these  latter  mo- 
tions the  muscles  of  the  upper  extremities  are  also  called  into 
vigorous  requisition.  Just,  however,  as  the  carrying  out  of  pro- 
phylactic prescriptions  with  regard  to  food  and  drink  must  un- 
dergo certain  necessary  limitations,  the  development  of  motor 
power  should  not  be  carried  to  an  unreasonable  degree.  A  mod- 
erately energetic  excitement  of  the  voluntary  mobility,  not  a 
galling  overtasking  of  the  strength,  is  what  is  most  healthful  and 
salutary,  and  what  in  all  cases  should  be  aimed  at.  It  is,  how- 
ever, most  important,  in  dealing  with  elderly  individuals  who 
have  a  tendency  to  corpulence,  to  warn  them  most  strictly  against 
all  excessive  bodily  exertion,  since  this,  where  that  frequently 
existing  form  of  morbid  change  in  the  vessels  {endarteritis  chron- 
ica) is  present,  would  directly  expose  the  corpulent  person  to 
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the  danger  oJ;  an  apoplectic  attack.  It  is  thus  here  also  as  neces- 
sary to  treat  each  case  most  carefully  on  its  own  merits,  as  to 
exercise  a  constant  supervision  over  it,  in  order,  without  other- 
wise endangering  the  health,  not  to  exceed  the  right  measure  for 
the  prophylaxis  against  corpulence,  but,  on  the  other  hand, 
really  to  reach  this. 

4.  Other  dietetic  lorescrivtions. — Hippocrates  himself  recom- 
mended for  all  such  as  wished  to  remain  slender  and  not  become 
fat,  in  addition  to  moderate  and  little  substantial  food  and  much 
exercise,  a  light  clothing  and  long  tarriance  in  cool  air  with  nude 
bodies,  and,  finally,  cold  washings  and  baths  (see  p.  609).  Simi- 
larly at  the  present  day,  when  a  tendency  to  corpulence  exists^, 
hydriatic  proceedings  are  among  the  favorite  prescriptions  :  cold 
affiisions  and  drenches,  and  also  daily  cold  baths  (in  summer  in 
the  open  air,  in  winter,  if  the  opportunity  of  the  dwelling-place 
admits,  in  enclosed  swimming-baths,  or  in  the  tub).  There  can, 
indeed,  be  no  doubt  that  the  powerful  stimulus  which  the  general 
tissue- change  receives  from  such  cold  applications  to  the  external 
skin,  and  which  betrays  itself  during  these  by  quickened  respi- 
ration and  increased  development  of  carbonic  acid  (Liebermeis- 
ter),  has  a  beneficial  influence  upon  relaxed  constitutions,  and  is 
at  least  not  favorable  to  corpulence.  In  this  manner  dietetic 
ordinances  of  this  kind,  combined,  with  a  suitable  diet  and  proper 
prescriptions  as  to  bodily  exercise,  into  a  general  plan  of  treat- 
ment, must  certainly,  with  justice,  receive  the  same  attention 
from  a  rational  standpoint  as  was  extended  to  it  from  time 
immemorial  by  medicinal  empiricism,  and  must,  therefore,  always 
be  named  in  common  with  the  other  already  enumerated  methods 
of  protection  against  corpulence  in  treating  of  the  prophylaxis 
against  this.  Finally,  we  may  mention  that,  in  the  "good  old 
times"  of  the  middle  ages,  an  industrious  use  of  the  sexual 
function  was  the  prophylactic  measure  recommended  as  at 
their  disposal  against  threatened  excessive  corpulence  in  cer- 
tain chaste  professions.  How  far  the  modern  physician  and 
the  continent  man  who  is  in  need  of  this  form  of  prophylaxis, 
may  come  to  an  agreement  to  recommend  or  to  make  use  of  this 
prophylactic,  we  leave,  in  equity,  to  the  moral  judgment  of  the 
parties  concerned. 
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We  have  expatiated  tlius  widely  in  our  i^ropliylactic  notes 
because,  in  our  opinion,  the  difficult  point  of  the  general  treat- 
ment of  the  morbid  condition  in  question  lies  in  the  preventing- 
of  it,  and  because  those  remedies  which  must  be  especially 
adopted,  when  corpulence  is  already  present,  to  get  rid  of  it, 
must  be  mentioned  and  described  even  when  dealing  with  pro- 
phylaxis. Indeed,  in  the  special  therapeutics  of  adiposity,  into 
which  we  shall  now  go,  we  shall  be  able  to  treat  of  many  impor- 
tant points  with  great  brevity,  and  on  the  whole  shall  have  but 
a  few  small  additions  to  make  which  may  be  regarded  as  desir- 
able supplements  to  the  plan  of  treatment  when  the  disease  is 
well  marked. 

The  indicatio  causalis,  in  cases  where  the  disease  is  already 
present  at  the  age  of  lactation,  demands  in  the  first  place  a 
change  of  diet  (see  above) ;  and  if  the  adiposity  is  of  a  specially 
anfemic  type,  preparations  of  iron  should  be  given  at  the  same 
time,  and  this  we  usually  order  in  combination  with  phosphate 
of  lime  (saccharated  carbonate  of  iron,  two  and  a  half  drachms  ; 
pliosphate  of  lime,  half  an  ounce  ;  white  sugar,  one  ounce  ;  make 
into  a  powder,  of  which  as  much  as  can  be  held  on  the  end  of 
,  a  knife-blade  is  to  be  taken  three  or  four  times  daily). 

The  use  of  iron  is  no  less  earnestly  to  he  recommended  in  all 
•aiuemic  forms  of  the  corpulence  of  adults,  whether  idiojxithic 
■ — from  hereditary  predisposition,  influence  of  sex,  period  of  life, 
:etc.,  or  symptomatic — in  consequence  of  chlorosis,  loss  of  blood, 
retc.  We  give  in  all  such  cases  either  the  Bland-Niemeyer  j)ills, 
tto  which  we  gave  special  preference  in  describing  the  treatment 
lof  ana3mia  and  chlorosis  (see  the  corresponding  chapter),  or 
i^chalybeate  mineral  waters  (from  St.  Moritz,  the  Pyrenees,  Dri- 
Iburg,  etc.),  which  may  be  drunk  systematically  at  home  or  at 
tthe  watering-places  themselves,  until  the  anaemic  color  is  im- 
1  proved.  In  those  cases  of  corpulence,  moreover,  in  the  history 
'lof  which  dietary  intemperance  has  evidently  acted  a  part  as  an 
^'essential  etiological  force,  an  appropriate  reduction  in  the  quan- 
itity  of  food,  a  simplification  of  the  bill  of  fare,  and  a  suitable 
I'choice  of  permitted  dishes,  according  to  the  rules  given  in  the 
>6ection  on  prophylaxis,  must  be  insisted  on.  The  abuse  of  alco- 
liholic  beverages,  when  this  is  evidently  a  cause  of  corpulence. 
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similarly  demands  approiDriate  measures  for  the  reform  of  tlie 
bad  habit.  We  need  not  here  call  particular  attention  to  the 
difficulties  which,  in  many  cases,  attend  the  treatment  of  habit- 
ual topers,  and  even  of  more  moderate  drinkers,  and  which  liave 
their  principal  root  in  the  reduced  moral  energy  of  these  indi- 
viduals. On  the  other  hand,  we  must  expressly  notice  the  fact 
that,  in  dealing  with  the  intemperate  use  of  alcohol,  we  must 
always  j^roceed  slowly  and  gradually,  for,  as  we  know,  an 
attempt  at  sudden  and  violent  suppression  of  the  habitual  app*;- 
tite  may  easily  be  followed  by  dangerous  attacks  of  nervous  irri- 
tability {delirium  cum  tremore)^  with  subsequent  collajose.  It 
will,  moreover,  scarcely  be  deemed  advisable,  when  gradually 
diminishing  the  daily  allowance  of  alcohol,  to  proceed  to  entire 
withdrawal  of  the  stimulant,  since,  for  most  patients,  even  after 
such  treatment,  a  certain  moderate  amount  of  alcoholic  beverage 
remains  necessary  to  enable  them  to  disjDlay  a  fair  amount  of 
activity  and  to  attend  to  their  business. 

In  the  choice  of  the  particular  form  of  alcohol  to  be  still 
allowed,  we  must  bear  in  mind  the  differences  between  the  vari- 
ous s^Dirituous  drinks  noticed  in  speaking  of  etiology  and  pro- 
phylaxis. We  should,  therefore,  above  all,  forbid  the  use  of 
brandy  and  beer  where  this  has  been  immoderate,  and  gradu- 
ally replace  them  by  a  moderate  quantity  of  wine.  Finally,  in 
those  corpulent  individuals  who  apparently  partly  owe  their  ill- 
ness to  a  sluggish  mode  of  life,  particular  attention  must  be 
directed  to  the  excitement  of  muscular  activity.  In  such  cases 
it  is  sometimes  a  good  thing  to  engage  the  intellectual  atten- 
tion of  the  patient  in  plans  and  undertakings,  for  the  carrying 
out  of  which  a  great  deal  of  bodily  activity  and  a  renuncia- 
tion of  his  former  phlegmatic  mode  of  living  is  unconditionally 
necessary ! 

The  measures  for  the  etiological  treatment  of  corpulence  just 
alluded  to  will  be  serviceable  in  preventing  the  further  progress 
of  the  disease  in  all  those  cases  in  which  it  has  developed  itself 
under  the  influence  of  distinctly  perceptible  noxious  agencies. 
They  will,  in  many  such  cases,  have  a  truly  radical  effect,  espe- 
cially when  the  corpulence  has  not  attained  any  very  considera- 
ble degree,  when  the  natural  tendency  to  it  is  not  very  strong, 


THERAPEUTICS. 


717 


and  when,  therefore,  the  conditions  are  particularly  favorable  for 
its  complete  removal  by  a  mode  of  treatment  directed  against  its 
cause. 

In  more  advanced  cases,  on  the  contrary,  in  which  the  natural 
tendency  to  the  disease  has  from  the  first  shown  itself  considera- 
ble, the  affection  having  developed  itself  apparently  spontane- 
ously without  perceptible  determining  causes,  an  essential  treat- 
ment of  the  disease  must  be  adopted.  The  means  and  methods 
adapted  to  the  indications  furnished  by  the  symptoms  are, 
indeed,  for  the  most  part,  not  essentially  different  from  those 
spoken  of  in  the  section  on  prophylaxis ;  but  they  must,  as  a 
rule,  be  now  employed  more  energetically,  more  regularly,  and  for 
a  longer  period  than  when  the  problem  was  simply  the  preven- 
tion of  corpulence.  There  are,  however,  some  other  methods  of 
treatment  which  now  have  to  be  considered,  but  which  we  usu- 
ally abstain  from  employing  until  the  occasion  for  them  arises — 
viz.,  when  the  corpulence  has  distinctly  developed  itself. 

The  best  and  most  approved  dietetic  treatment  for  the  dimi- 
nution and  removal  of  the  higher  degrees  of  corpulence  is  that 
invented  by  Harvey,  first  tried  with  good  results  upon  W.  Bant- 
ing, and  christened  after  the  latter  as  the  "Banting  System" 
■  (1.  c).  This  is  at  bottom  only  a  particular  species  of  the  treat- 
.  ment  of  corpulence,  or  the  predisposition  to  it,  by  rational  ali- 
:  mentation ;  but,  at  the  same  time,  a  form  of  which,  as  well  from 
i  the  strictness  as  from  the  conciseness  of  its  rules,  is  especially 
1  to  be  recommended  where  a  rigid  carrying  out  of  the  dietetic 
iprincij^les  already  developed  seems  most  particularly  desira- 
1  ble.  This  method  of  treatment  chiefly  owes  its  universal  fame 
I  to  the  very  original  and  delightfully  humorous  style  of  Banting, 
vwho  in  his  "Plain  Letter  to  the  Public,"  after  a  graphic  sketch 
I  of  the  inconveniences  he  had  endured,  reported  the  happ.y  cure 
<of  his  corpulence  by  Dr.  Harvey,  and  not  only  presented  this 
Hatter  with  a  well-merited  garland  of  honor,  but  immediately 
1  procured  for  the  system  adopted  by  him  most  general  social 
irecognition.  "Bantingism"  thus  actually  became  within  a 
^ short  time,  not  only  in  England  but  on  the  Continent,  a  species 
"Of  modern  sport,  in  w^iich  every  distinguished  personage  with 
iithe  smallest  suspicion  of  a  tendency  to  corpulence  wished  to 
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take  part  as  a  matter  of  duty,  because  it  had  become  quite  tlie 
fashion,  and  was  a  matter  of  hon  ion.  In  the  lapse  of  time  it  is 
true  tliat  certain  evils  of  the  Banting  system  have  come  to  light, 
which  have  to  some  extent  diminished  the  sanguine  hopes  enter- 
tained concerning  it.  The  excitement  of  novelty  has  besides 
gradually  abated,  and  the  method  is  therefore  less  the  rage  than 
it  was  at  first.  Spite  of  all  this,  however,  the  method  of  Harvey 
must  always  be  described  as  a  very  valuable  addition  to  the 
rational  dietetic  treatment,  and  must  accordingly  occupy  a  very 
prominent  place  in  the  futurQ.  Even  now  the  physician  who  has 
just  come  across  a  case  of  somewhat  advanced  corjDulence  must 
at  least  ask  himself  the  question  whether  a  Banting  cure  be  not 
the  best  thing  he  can  order  his  patient. 

The  particular  articles  of  daily  diet,  as  drawn  up  b}^  Harvey 
in  the  case  of  W.  Banting,  were  as  follows  : 

'  "  For  breakfast,  at  9  a.m.,  I  take  five  or  six  ounces  of  either  beef,  muttou,  kid- 
neys, broiled  fish,  bacon,  or  cold  meat  of  any  kind,  except  pork  or  veal ;  a  large  cup 
of  tea  or  coffee  (without  milk  or  sugar),  a  little  biscuit,  or  one  ounce  of  dry  toast; 
making  together  six  ounces  solid,  nine  liquid. 

"For  dinner,  at  2  p.m.,  five  or  six  ounces  of  any  fish  except  salmon,  herrings,  or 
eels ;  any  meat  except  pork  or  veal ;  any  vegetable  except  potato,  parsnip,  beet-root, 
turnip,  or  carrot ;  one  ounce  of  dry  toast,  fruit  out  of  a  pudding  not  sweetened,  any 
kind  of  poultry  or  game,  and  two  or  three  glasses  of  good  claret,  sherry,^  or  madeira 
— champagne,  port,  and  beer  forbidden ;  making  together  ten  to  twelve  ounces 
solid,  and  ten  liquid. 

"  For  tea,  at  6  p.m.,  two  or  three  ounces  of  cooked  fruit,  a  nisk  or  two,  and 
cup  of  tea  without  milk  or  sugar ;  making  two  to  four  ounces  solid,  nine  liquid. 

"  For  supper,  at  9  p.m.,  three  or  four  ounces  of  meat  or  fish  similar  to  dinner,  with 
a  glass  or  two  of  claret  or  sherry  and  water ;  making  four  ounces  solid,  and  seveil 
liquid. 

"For  nightcap,  if  required,  a  tumbler  of  grog  (gin,  whiskey,  or  brandy,  withou 
sugar),  or  a  glass  or  two  of  claret  or  sherry."  i 

Under  this  form  of  diet,  which  Banting  adopted  for  a  year  (from  August,  1 863, 
to  August,  1863),  his  weight  fell  from  202  pounds  (=14  stone,  6  pound.s)  to  156 
pounds  (=11  stone,  2  pounds),  that  is  to  say,  nearly  one  pound  per  week,  or  forty-si. 


'  Extractsd  from  Banting's  "  Letter  on  Corpuleuoe  Addressed  to  the  Public."  Fourt . 
edition.    London,  1869. 

'  Banting  says,  in  the  preface  to  this  edition,  that-  though  formerly  speaking  o 
sherry  as  *'  very  admissible,"  he  had  since  discovered  that  "it  promoted  acidity." 
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pounds  within  a  year,  the  circumference  of  his  body  at  the  same  time  diminishing 
ahout  twelve  and  one-quarter  Euglisli  Indies.   At  tlie  same  time  there  Avas  improve- 
ment in  his  general  health,  greater  ease  in  bodily  movement,  especially  in  going 
stairs,  etc. 

ThL>  reduction  of  the  corpulence  was  a  radical  one  to  this  extent  that  Banting, 
after  seeing  his  weight  and  bodily  circumference  nearly  approaching  the  normal 
standard,  for  the  sake  of  experiment  returned  for  a  while  to  all  forbidden  foods 
and  beverages  (except  beer),  without  suffering  from  a  return  of  the  corpulence. 

J.  Vogel,  in  his  useful  treatise  on  Corpulence  (1.  c),  lias  tried 
to  arrange  Harvey's  bill  of  fare  in  a  manner  more  conformable 
with  Gernum  usages,  and  proposes  the  following  regimen  as  a 
suitable  one  for  the  removal  of  corpulence  when  present : 

1.  Breakfast:  Coffee  without  milk  or  sugar,  or  with  but  a  small  quantity  of 
hotli,  a  little  toast  or  biscuit  (no  butter,  no  cakes). 

2.  Second  breakfast,  for  persons  accustomed  to  high  feeding  :  two  lightly  boiled 
egjjs,  a  little  raw  lean  ham,  or  other  kind  of  lean  meat ;  one  cup  of  tea,  or  one  glass 
of  light  acid  wine. 

8.  Dinner :  One  plate  of  thin  meat  sonp,  lean  meat  (boiled  or  roast),  green  vegc- 
tul)lcs,  or  comjyot,  a  few  potatoes,  and  a  little  bread. 

4.  After  dinner:  Cafenoir. 

5.  Supper :  Meat  soup,  or  tea  with  cold  meat,  lean  ham,  lightly-boiled  eggs, 
salad,  and  a  little  bread. 

Both  these  schemes — Harvey's  original  one  and  that  imitated 
'from  it  by  Vogel — on  the  whole  conform  to  the  requirements  of 
'dietary  through  which  the  further  deposition  of  fat  shall  be  lim- 
ited as  much  as  possible,  and  the  alread}^  stored-up  fat  grad- 
mally  used  up.  In  both,  also,  this  end  is  attained  in  a  similar 
mianner,  namely,  by  the  greatest  possible  diminution  of  the  con- 
>sumption  of  fats  and  hydrocarbons,  with,  at  the  same  time,  the 
dnti'oduction  of  a  considerable  quantity  of  albumen.  Harvey's 
treatment  is,  as  any  one  may  see  by  comparing  the  two,  by  far 
:lt.he  more  consistent  and  the  more  precise ;  and  since,  in  dealing 
with  persons  of  a  firm  will,  much  in  a  prescription  depends  on 
■this  latter  character,  the  English  method  is,  and  will  remain  in 
nmany  cases,  much  the  more  practically  serviceable.  It  also  gives 
ithe  physician  a  guide-post  which  will  serve  to  direct  him  as  to 
i  how  he  should  proceed  where  he  finds  occasion  to  make  certain 
'bhanges  in  the  dietary  rules  in  particular  cases.  He  must,  in 
;  tact,  in  all  circumstances  strive  after  that  numerical  precision 
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which  constitutes  the  one  chief  excellence  of  the  English  Bant- 
ting  cure,  and  must  clearly  prescribe  to  the  patient,  by  weight 
and  measure,  hoio  mucli  he  may  and  shall  daily  consume  of  each 
particular  article  of  food  and  drink  I 

The  quantity  and  quality  of  the  ingesta  must,  however, 
principally  depend  upon  Jiow  the  ijcdient  hears  the  treatment ; 
whether,  on  the  one  hand,  a  considerable  diminution  of  the  cor- 
pulence has  been  attained  with  a  diet  of  this  concentration,  or 
whether,  on  the  other  hand,  morbid  symptoms  may  not  have 
developed  themselves  during  its  progress,  which  indicate  the 
necessity  of  some  change  in  the  way  of  relaxation  of  the  rules. 
If  such  symptoms  develop  themselves  early  and  with  great  vigor 
during  a  punctilious  carrying  out  of  Harvey's  prescriptions,  the 
desired  effect  upon  the  weight  of  the  body  can  certainly  almost 
never  be  looked  for,  though  a  temporary  reduction  of  the  corpu- 
lence may  almost  certainly  be  reckoned  upon.  On  the  contrary, 
in  many  cases  in  which  a  pure  Banting  cure,  according  to  Har- 
vey, has  been  adopted,  unpleasant  effects  occur  sometimes  very 
soon,  sometimes  at  a  later  period,  which  ought  not  to  surprise  us 
with  sucli  an  exclusive  dietary. 

In  fact,  all  the  disadvantages  that  may  easily  attend  an 
almost  exclusively  albuminous  alimentation,  as  we  have  pointed 
out  already  (see  section  of  Prophylaxis),  are  particularly  liable 
to  occur  in  a  high  degree  as  a  logical  result  of  the  Banting 
sj^stem  ;  and  by  no  means  all  corpulent  persons  are  like  AV. 
Banting  in  the  fortunate  position  of  being  able  to  submit  to  the 
stern  demands  of  the  system  for  many  months  together,  with 
healtli  otherwise  undisturbed.  Not  a  few  patients,  who  have  at 
first  joyfully  undertaken  to  carry  out  the  treatment,  in  the  hope 
of  being  freed  from  their  enormous  load  of  flesh,  feel  themselves 
after  a  while  so  weak  and  miserable  that,  although  the  weight 
has  somewhat  diminished  during  the  period,  they  have  to  peti- 
tion earnestly  for  an  inteijruption  of  the  cure.  Others  conceive 
a  temporary  insurmountable  aversion  to  the  meat  regimen,  or 
suffer  from  dyspeptic  troubles  which  make  a  further  carrying 
out  of  dietary  treatment  impossible  for  the  time,  and  make  it  a 
difficult  matter  even  in  future.  We  are  therefore  personally  of 
opinion  that  it  is  best  to  avoid  the  evils  thus  indicated  from  the 
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outset,  and  that  in  ordering  a  Banting  cure,  care  should  be  tak^n 
to  interrupt  it  temporarily  at  suitable  intervals,  so  that  it  may 
not  be  employed  continuously  for  a  long  period,  but  rather  inter- 
ruptedly (staccato  fashion).  If  care  be  also  taken  not  to  prolong 
each  period  of  treatment  until  any  considerable  feeling  of  weak- 
ness or  distinct  dislike  to  the  diet,  or  dyspeptic  symptoms  are 
produced,  the  physician  has  the  great  advantage  of  being  able, 
during  the  period  of  treatment,  without  other  ill-effects,  to  let 
the  full  vigor  of  the  treatment  bear  sway.  Suppose,  for  instance, 
when  a  patient  is  personally  very  anxious  for  the  reduction  of 
1  his  abnormal  fat-padding,  or  when  his  corpulence  has  reached 
1  troublesome  dimensions  and  produced  threatening  symptoms 
I  (particularly  connected  with  the  heart),  we  cause  him  to  adopt  a 
1  rigid  Banting  regimen  for  one  or  two  weeks  at  a  time  and  several 
V  weeks  in  succession,  allowing  him,  however,  in  the  intervals  a 
]  period  of  rest  of  four  to  eight  days,  during  which  he  partakes  of 
a  a  smaller  quantity  of  meat,  but  a  larger  quantity  of  hydrocar- 
i  bons  and  fats  (in  the  form  of  bread,  milk,  eggs,  potatoes),  thus 
<  storing  up  fresh  power  for  further  efforts  ;  we  shall  bring  the 
patient  near  the  desired  goal  more  slowly,  but  much  more  surely, 
and  with  less  danger  by  this  method  of  proceeding  than  by  im- 
»prudently  and  perseveringly  forcing  on  a  Banting  cure  which,  in 
Ithe  long  run,  would  be  extremely  trying.  We  have,  indeed,  had 
so  much  reason  to  be  satisfied  with  the  modilications  of  this  treat- 
ent  just  explained,  in  some  cases  that  have  come  under  our 
bservation  and  treatment  within  the  last  year,  that  we  do  not 
esitate  here  most  earnestly  to  recommend  others  to  try  it. 

In  the  regulation  of  such  an  interrupted  Banting  cure  we  should  take  care  not 
nly  to  estimate  the  weight  of  the  patient  repeatedly  during  each  period  of  treat- 
ent,  but  to  check  it  properly  during  the  intervals  of  rest.    In  no  case  should  it 
gain  reach  the  point  at  which  it  stood  before  the  commencement  of  the  preceding 
eriod  of  treatment.    By  prudent  regulation  of  diet  during  the  interval,  it  is  gen- 
ally  possible  to  produce  the  desired  recovery  in  the  patient  without  allowing  the 
eight  essentially  to  increase- 
Besides  the  proper  modification  of  the  diet,  according  to  the 
inciples  and  methods  described,  care  for  proper  bodily  exercise 
mishes  a  further  important  therapeutic  task  where  corpulence 
present.    Whilst  we  must  refer  the  reader  to  what  we  have 
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said  on  this  subject  in  the  sections  on  etiology  and  proijhylaxis, 
we  shall  here  only  observe  that  the  'practical  carrying  out  of  the 
ordinances,  which  have  for  their  end  an  increased  stimulation  of 
muscular  activity,  is  often  impeded  by  difficulties  of  all  kinds, 
and  should  always  be  carried  out  with  a  certain  amount  of  pru- 
dence. Not  to  speak  of  the  discomfort  of  patients  to  whom 
comparatively  insignificant  bodily  movements  are  a  torment, 
because  they  immediately  fall  into  copious  sweating,  soon  become 
tii-ed,  and  suffer  from  a  feeling  of  oppression  (seep.  674),  the  dan- 
ger of  an  acute  omr- exertion  of  the  heart  with  rapid  consecutive 
lesion  of  its  muscles,  should  never  be  entirely  overlooked.  The 
heart,  which  in  the  higher  degrees  of  corpulence  is  usually  sur- 
rounded by  a  thick  layer  of  fat,  and  even  interpenetrated  with 
fat,  is  in  consequence  of  these  anatomical  changes,  as  we  saAv 
before,  functionally  disordered  in  a  great  degree,  while  it  is 
but  little  fitted  for  constant  energetic  action.  If  now,  in  conse- 
quence of  vigorous  bodily  movement  and  exertion,  a  momentary 
over-excitement  of  the  heart-muscles  should  occur,  acute  paresis, 
or  even  acute  lethal  paralysis  of  the  heart,  may  be  the  sorrowf id 
consequence  of  such  an  excess,  as  indeed  the  attacks  of  syncope, 
which  often  so  suddenly  occur  in  the  corpulent,  teach  us.  We 
have  also,  in  our  proj)hylaxis,  to  think  of  another  danger,  name- 
ly, that  of  rupture  of  a  cerelyral  mssel  with  a  fatal  apoplectic 
seizure,  since  where  that  atheroma  of  the  arteries,  so  common 
in  elderly  individuals,  is  present,  it  may  afford  a  contraindication 
against  too  great  bodily  exertion.  If  the  anatomical  changes  in 
the  heart  that  we  have  described  do  not  as  yet  exist,  we  have  to 
do  with  a  case  in  which  the  corpulence  itself  is  not  very  far 
advanced.  In  all  circumstances  prudence  is  advisable,  and  the 
vigorous,  fatiguing  forms  of  bodily  exercise  we  have  alread}^  re- 
commended as  a  treatment  for  corpulence — mountain-climbing, 
skating,  swimming,  rowing  and  g_ymnastics — should  only  be  em- 
ployed with  young  corpulent  patients,  whose  arteries  are  as  \qX 
not  rigid  or  abnormally  fragile  ;  and  even  among  these  j'ounger 
individuals  only  in  those  lohose  adiposity  has  not  reached  any 
mry  great  degree,  and  who  possess  a  sufficiently  poioerful 
pulse  and  a  competent  and  sound  action  of  the  heart.  With  all 
other  corpulent  persons,  on  the  contrary  (elderly  individuals,  and 
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extreme!}^  fat  men  witli  bad  pulse-cliaracter),  the  aforesaid  forms 
of  motion  are  quite  contraindicated  and  frequently  dangerous, 
iuasmucli  as  tliey  are  of  altogether  too  violent  a  nature. 

In  order,  however,  that  in  cases  of  this  latter  kind  the  patient 
may  not  leave  the  important  territorj^  of  voluntary  motility 
altogether  fallow,  tliat  a  curative  agent  so  undoubtedly  influen- 
tial may  not  be  altogether  neglected,  care  must  be  taken  that  the 
corpulent  person  take  daily  as  much  bodily  exercise  as  he  can 
without  danger  to  liimself ;  and  that,  further,  he  should  talce 
SiLch  exercise  as  shall  cause  the  least  possible  distress  to  the 
heart.  Slow  but  long  walks  upon  the  level,  a  projDer  amount  of 
riding  and  billiard- playing  for  those  Avho  have  been  already  ac- 
customed to  these  pursuits  and  wdio  have  regularly  kept  their 
hands  in  ;  finally,  the  gentler  kinds  of  chamber  gynmastics  are 
a  form  of  bodily  exercise  which  may  generally  be  permitted  even 
in  the  higher  degrees  of  corpulence,  though  not  without  particu- 
lar consideration,  and  which  we  should  not  neglect  expressly  to 
order  where  we  are  compelled,  for  reasons  already  mentioned,  to 
abstain  from  more  energetic  measures.  We  can  see  therefore 
:  that  the  simple  precept  that  fat  people  should  take  good  care  of 
themselves  as  regards  their  bodies,  should  be  set  forth  in  all  par- 
ticular conditions;  and  it  is  certainly  by  no  means  superfluous 
on  the  part  of  the  j)hysician  in  each  individual  case  clearly  to 
Idetermine  and  prescribe  even  the  measure  and  form  of  the  exer- 
cise to  be  taken. 

While  the  curative  measures  hitherto  considered  are  jDrinci- 
I  pally  adapted  for  common  and  daily  employment,  and  are  es- 
^^sentially  of  a  dietetic  nature,  there  are  others  farther  removed 
ifrom  this  commonplace  region,  which  bear  on  their  faces'  an  ex- 
^^eptional,  or,  if  you  please,  medicinal  character  in  the  widest 
'Sense  of  the  term. 

The  treatment  by  certain  medicinal  waters  rightly  occupies 
Idle  first  place  in  popular  favor  as  a  curative  method  in  com- 
Inencing,  and  as  a  palliative  method  In  advanced  corpulence. 
l^'Ve  may  mention,  among  the  first  rank  of  these,  the  cdkaline 
Y'prings  of  Marierdjad.  and  Tarasp,  the  waters  of  which  are 
Irirunk  by  patients  either  during  a  single  visit,  or  better  still, 
linnually. 
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The  waters  of  low  temperature,  and  containing  Glauber's 
salts  and  sulphuric  acid,  are  also  rich  in  bicarbonate  of  soda, 
and  owe  the  greater  part  of  their  universal  celebrity  to  the  cir- 
cumstance that  at  these  watering-places  so  many  fat  people  every 
year  find  their  trouble  diminished  or  removed,  and  can  go  home 
after  a  few  weeks'  use  of  the  waters  considerably  slenderer  and 
several  pounds  lighter. 

A  morning  promenade  at  Marienbacl,  in  the  neighborhood  of  the  Kreuzbrunnen. 
■will  abundantly  convince  even  the  non-medical  spectator  of  the  world-wide  fame  of 
this  watering-place,  as  regards  the  cure  of  corpulence — so  great  is  the  crowd  of 
Sileni  and  Falstaffs  from  every  land  which  assembles  there  betimes  every  morning 
during  the  season,  to  Avalk  slowly  to  drink  the  prescribed  number  of  goblets  of 
the  healing  waters,  and  by  and  by  to  betake  themselves  Avith  more  hasty  steps  to 
those  elegantly-built  houses  which  lie  concealed  among  the  shrubs  of  the  Curpark. 
and  which  are  dedicated  to  the  mightily  compelling  "  necessities  of  nature." 

If  in  the  treatment  of  corpulence  we  give  the  crencc  (or  cold 
springs)  containing  Grlauber's  salts  the  preference  over  tlie 
tliermcB — Marienbad,  for  instance,  over  Karlsbad,  which  lies  near 
it — this  is  principally  on  account  of  the  possible  danger  of  apo- 
plexy or  syncope  which  is  to  be  feared  from  the  strongly  stimu- 
lating and  over-exciting  elfect  of  the  hot  mineral  water  on  the 
heart;  while  that  purgative  effect  which  we  desire  above  all  is  a 
property  possessed  just  as  much,  or  in  fact  in  even  a  higher 
degree,  by  the  crence,  (Marienbad,  Tarasp)  than  by  the  thermae 
(Karlsbad,  Yichy).  Now  it  seems  to  us  highly  probable  thnc 
the  laxative  effect  of  these  mineral  waters  plays  a  very  importar  r 
part  in  their  so  decidedly  curative  influence  upon  corpulencr. 
At  all  events,  at  these  watering-places  we  observe  that,  as  a  genu 
ral  rule,  the  more  powerfully  the  spring  "works"  upon  th'; 
patient — that  is  to  say,  the  more  copious  the  pappy  evacuation  i 
which  daily  occur  after  drinking  the  "Brunnen"  during  hi'? 
promenade— the  quicker  he  gets  rid  of  his  excessive  fat-padding. 
Whether  the  bicarbonate  of  soda  which  these  springs  contain  in 
great  quantity,  in  addition  to  the  purgative  Glaubers  salts, 
exercises  any  decided  action  upon  the  corpulence,  as  was  for- 
merly believed,  or  whether  the  mixture  of  this  salt  simply  has  the 
desirable  effect  of  rendering  the  long-continued  Brunnen  cure 
more  endurable  and  less  irritating  to  the  stomach,  as  we  are  per- 
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sonally  inclined  to  believe,  we  shall  now  leave  undiscussed.  At 
any  rate,  the  decidedly  cathartic  effect  of  the  Brnnnen  cure  in 
Marienbad  and  Tarasp  is  what  we  always  have  most  particularly 
to  reckon  upon  when  we  recommend  it.  Since,  however,  it  has 
been  proved  by  Radziejewski's  beautiful  researches,  that  the 
purgative  effect  of  Glauber's  salts  and  other  salines  j^rincipally 
depends  upon  increased  excitement  of  the  peristaltic  motion  of 
the  intestines,  and  that  the  evacuation  which  occurs  after  the  use 
of  neutral  salts  contains  a  great  quantity  of  peptones  from  the 
small  intestines,  and  also  much  more  fat  than  normal  f pieces,  these 
matters  apparently  not  having  time  to  become  absorbed,  owing 
to  the  peristaltic  storm,  such  a  Brunnen  cure  in  Marienbad  and 
Tarasp  must  assuredly  be  regarded  simply  as  a  starvation-cure 
with  all  its  advantages  and  disadvantages.  It  is  further  clear, 
however,  that  these  purgative  mineral  waters,  as  therapeutic 
agents  in  corpulence,  are  in  the  right  place  loTiere  a  moderate 
amount  of  starmttion  is  indicated — therefore,  in  the  ])letlioric 
corpidence  of  good  livers,  who,  while  using  but  little  exercise, 
take  an  immoderate  quantity  of  food  and  a  fair  share  of  beer  or 
wine,  thus  gradually  becoming  fat  by  a  method  pursued  fre- 
quently and  by  many  persons.  Here,  however,  the  Brunnen  cure 
incontestably  affords  an  eminently  approved  means  of  remedying 
the  false  relation  between  supply  and  expenditure,  or  even  grad- 
ually to  turn  the  tables,  even  if  we  confine  ourselves,  in  quite 
one-sided  fashion,  simply  to  the  cathartic  action  of  the  alkaline 
waters,  without  allowing  the  other  accidents  of  the  "cure,"  the 
prescribed  diet,  and  the  regular  exercise  in  the  fresh  air,  to  enter 
into  the  computation.  For,  even  if  we  take  for  granted  that  the 
patient  will  go  on  indulging  in  his  luxurious  manners  of  life 
during  his  use  of  the  spring,  he  must,  thanks  to  tlie  laxative 
♦  effect  of  the  mineral  water  he  daily  drinks,  regularly  lose  again 
/  per  aniivi  a  considerable  portion  of  what  in  his  criminal  excess 
i  he  has  introduced  per  os,  thus  being  in  a  certain  sense  like  the 
-  sieves  of  the  Danaids  I 

But  tliere  is  another  circumstance  which  helps  to  make  the 
fortune  of  the  "Brunnen  cure,"  where  this  is  pursued  in  the 
locality  of  the  spring  itself,  namely,  that  it  usually  forces  even 
the  most  hardened  swine  as  regards  the  pleasures  of  the  table  to 
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make  some  lialt  and  to  undergo  a  temporary  repentance,  because 
happily  among  the  public  of  each  particular  watering-place  the 
most  terrible  legends  of  the  evil  consequences  of  errors  in  diet, 
overloading  of  the  stomach,  etc.,  told  on  the  authority  of  eye-wit- 
nesses, are  always  going  the  rounds,  and  are  even  industriously 
fomented  by  the  physicians  themselves.  The  desire  of  life  and 
fear  of  death,  as  well  as  the  good  example  of  others,  and  above 
all  the  bills-of-fare  of  the  hotel,  rigorously  kept  within  the  limits 
of  the  rules  of  treatment,  compel  to  unwonted  temperance  many 
a  guest  Avho  at  home  would  have  found  it  difficult  to  abjure  his 
vices,  or  to  keep  them  sufficiently  in  check.  Besides,  it  need  not 
be  concealed  that  any  considerable  departures  from  the  usual 
diet  of  the  Brunnen  (quantitative,  or  worse  still,  qualitative)  are 
in  reality  almost  always  quickly  punished  by  unpleasant  morbid 
sjmiptoms,  such  as  colic  and  smart  diarrhoea  ;  and  although  these 
phenomena  are  generally  not  of  a  character  that  involves  dan- 
ger to  life,  they  are  very  effectual  monitors  to  the  imprudent 
debauchee,  who  thinks  he  has  in  these  each  time  a  warning!; 
''^memento  morl.'''' 

If,  however,  we  look  a  little  more  closely  and  attentively  into 
the  much  talked-of  Brunnen  diet,  we  must  not  only  grant  that 
it  possesses  the  negative  excellence  of  forbidding  all  food  diffi- 
cult of  digestion  and  calculated  to  produce  flatulence,  but  allow 
it  an  important  part  in  the  positive  effect  of  the  cure.  The 
Brunnen  regimen  either  proscribes  altogether  the  use  of  alcohol, 
or  limits  it  in  each  case  so  far  as  is  possible  and  advisable — a 
circumstance  which  surely  fulfils  an  important  indication  in  all 
cases  of  corpulence,  and  in  many  withdraws  the  cause  of  the 
disease ;  and  which,  therefore,  is  certainly  not  lightly  to  be 
excluded  in  summing  up  the  results  of  the  entire  "cure."  In 
forbidding  butter,  as  well  as  fat  foods  and  sauces,  the  Brunnen 
diet  comes  very  near  that  of  the  Banting  system,  to  which  it  is 
also  very  similar  in  prescribing  meat-soups,  lean  meat,  and  green 
vegetables  not  likely  to  produce  flatulence,  and  a  little  stewt-d 
fruit  and  bread,  as  the  articles  most  suited  to  the  table  during 
the  "cure."  In  forbidding  raw  fruit  and  all  acid  food  (salad, 
for  instance),  it  goes  farther  than  the  Banting  system,  though 
essentially  only  on  the  ground  that  the  use  of  this  article,  while 
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the  patient  is  drinking  the  water,  is  especiall}^  liable  to  cause 
colic.  On  the  other  hand,  tlie  granting  oi'  milk,  ani3'laceous  and 
sweet  food,  is  rather  more  free  than  in  the  Banting  system.  .Ml 
things  considered,  we  mnst,  however,  recognize  the  fact  that  in 
closely  following  out  the  dietetic  rules  handed  down  from  former 
times,  the  corpulent  guest  decidedly  fares  well  as  regards  the 
proposed  end  of  his  cure,  not  only  because  he  is  by  this  means 
niost  surely  spared  dyspeptic  attacks  of  an  un])leasant  kind, 
but  because  on  this  diet  he  daily  assimilates  a  comparatively 
small  quantity  of  fat-producing  material  with  a  sufficiently  large 
amount  of  blood-producing  food.  If,  finally,  we  mention  the  dil- 
igent walking  exercise  which  forms  a  part  of  the  before-described 
obligations  of  residence  at  the  spa,  we  at  least  arrive  at  a  com- 
plexity of  healing  agencies,  in  which  indeed  the  water  of  the 
spring  is  the  most  important  single  factor,  but  in  which  the  influ- 
ences, taken  together,  bear  a  less  conspicuous  part  in  the  favor- 
able results  in  so  many  cases  of  this  kind.  It  is  at  the  same  time 
evident  that  the  full  blessing  of  the  Brunnen  cure  can  only  be 
enjoyed  by  those  corpulent  persons -zo/^o  undergo  it  at  the  place 
itself^  and  if  possible  return  tliUher  year  hy  year.  Thus  only  is 
it  possible  to  bring  to  bear  all  these  other  powers  in  their  total- 
ity, as-  is  desirable  in  the  interest  of  the  patient,  and  as  may 
there  be  done  without  demanding  from  him  too  great  self-con- 
trol. A  Brunnen  cure  undertaken  with  water  sent  to  the  home 
of  the  patient  is  usually  but  a  half  measure,  for  the  simple 
reason  that  the  magical  power  of  interdiction  resident  in  the  life 
of  the  watering-place  is  wanting  to  make  the  strict  carrying  out 
of  the  necessary  dietary  prescriptions  a  comparatively  easy  duty 
.  for  the  patient. 

Now,  while  in  cases  of  plethoric  corpulence  the  repeated  and 
(  copious  use  of  the  alkaline  crencB  is  specially  indicated  as  a 
»  method  of  treatment,  and  should  be  strictly  recommended,  in 
(  cases  of  ancBmic  corpulence  this  is  usually  quite  too  heroic  a 
!  method.  Pasty  individuals,  whose  pale  countenances  and  habit 
i  in  other  respects  lead  us  to  conclude  that  in  all  probability  a 
'■certain  amount  of  oligocythfemia  is  present,  at  any  rate  feel 
'  themselves,  as  a  rule,  after  a  short  use  of  great  quantities  of  this 
s  Strongly  purgative  mineral  water,  extraordinarily  languid  and 
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exhausted— to  sucli  an  extent  that  it  is  often  rightly  thought 
necessary  to  give  up  exposing  them  to  the  further  weakening 
effects  of  such  a  "  cure."    This  evil  consequence  may  be  jjartly 
avoided  b}''  causing  them  to  drink  the  water  in  but  small 
quantities  daily,  while  their  diet  is  richer,  the  cure  being  thus 
extended  over  a  longer  period,  or,  better  still,  by  choosing  alka- 
line waters  of  which  the  laxative  effect  is  slighter,  while  they 
contain  iron,  and  therefore  possess  distinctly  tonic  properties. 
Franzensbad,  Elster,  Kissengen,  etc.,  with  tlieir  clialyheate-allca- 
line  looters,  enjoy  as  favorable  a  reputation  in  anaemic  as  Marien- 
bad  in  plethoric  corpulence.    In  Tarasp,  finally,  both  kinds  of 
healing  springs  are  united — a  highly  desirable  choice  for  two 
chief  types  of  the  disease,  since  a  portion  of  the  water  has  the 
character  of  simple  alkaline  crence,  while  another  portion  is 
chalybeate  as  well.    The  Luciusquetle  is  the  principal  represen- 
tative of  the  first,  the  B on  ifacms quelle  of  the  second  species. 
A  clear  diagnosis  of  the  type  of  the  disease  according  to  the 
general  habit  of  the  patient,  and  especially  the  physical  signs  of 
the  circulatory  apparatus,  forms  therefore  an  indispensable  con- 
dition for  the  proper  choice  of  a  watering-place,  as  respects  the 
spring,  in  each  case  of  adiposity.    It  is  not  always  sufficient  to 
let  a  patient,  who,  by  going  repeatedly  to  one  of  the  above-named 
watering-places,  or  by  the  use  of  one  j)articular  well,  has  found 
an  essential  alleviation  of  his  sufferings,  to  run  again  next  j^ear 
in  the  old  rut  and  try  a  new  edition  of  the  old  "cure."  The 
type  of  the  disease  changes  as  time  goes  by,  and  a  case  of 
anaemic  corpulence  may  have  developed  itself  from  the  plethoric 
form  of  the  disease  (see  p.  671). 

If  it  be  thought  that  the  weakening  influence  of  a  laxative 
Brunnen  cure  is,  in  all  circumstances,  to  be  feared  in  the  case  of 
a  corpulent  patient,  or  if  there  be  other  contraindications  against 
the  employment  of  this  mineral  water,  a  hydriatic  treatment 
may  with  great  advantage  be  substituted— that  is  to  say,  he  may 
be  advised  to  try  the  cold-water  cure  at  a  well-conducted  estab- 
lishment. Personally,  we  do  not  hesitate  to  adjudge  to  the 
hydriatic  treatment  at  least  the  same  amount  of  authentic  value 
in  the  treatment  of  every  form  of  corpulence  as  we  give  to  the 
waters  of  Marienbad,  Franzensbad,  Tarasp,  etc.  ;  and  all  the  less 
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because,  with  tlie  internal  and  external  employment  of  water,  w.i 
may  combine  a  regulation  of  the  diet  appropriate  to  the  soniati(; 
conditions  of  the  patient,  and  also  the  use  of  preparations  of 
iron,  wlien  they  are  indicated  by  the  presence  of  oligocytlucniia. 
As  to  the  mode  in  which  these  hydriatic  proceedings  act  upon 
tissue-change  and  fat-production,  we  may  refer  to  our  remarks 
in  connection  with  prophylaxis  (p.  714).  Through  simple  cold 
allusions  or  baths  the  general  tissue-change  is  accelerated  and 
the  consumption  of  the  stored-up  fat  in  the  production  of  heat 
increased,  while  the  production  of  carbon  is  also  increased ;  and 
the  same  thing  takes  place  to  a  much  greater  extent,  through 
more  manifold  and  effectual  methods  of  application  of  cold 
water,  in  the  hydropathic  cure.  At  the  same  time  there  is  most 
probably  also  a  more  active  new  production  of  the  red  corpus- 
cles, which,  in  a  manner  we  have  repeatedly  described,  acts  as  a 
hinderance  to  the  tendency  to  further  fat-production. 

Since  the  pneumatic  method  of  treatment  has  come  more 
into  favor,  and  in  many  places  suitable  cabinets  have  been 
erected  for  the  breathing  of  compressed  air,  this  physical  agent 
has  lately  been  warmly  recommended  for  corpulence  by  some, 
and  especially  Sandalil. '  We  possess  no  individual  observations 
concerning  its  action  in  the  morbid  condition  of  the  organism, 
and  cannot  therefore  confirm  the  favorable  results  of  others  from 
direct  experience.  These,  however,  decidedly  call  for  further 
researches  in  the  same  direction,  and  deserve  the  attention  of 
such  physicians  as  desire  to  treat  corpulence  therapeutically,  in 
a  rational  physiological  manner  ;  for,  since  we  must  suppose 
that  under  increased  air-pressure  there  will  be  a  corresponding 
increase  in  the  weight  of  oxygen  absorbed  in  each  unit  of  the 
blood-plasma  of  the  pulmonary  blood,  and  that  this  increase 
will  be  stored  up  in  the  red  blood-disks,  we  must  also  assume 
that,  during  each  sitting,  as  a  necessary  temporary  action  of  the 
pneumatic  treatment,  the  haemoglobin  contained  in  these  disks 
will  also  be  more  densely  charged  with  oxygen.  Bat  on  this 
denser  charging  depends  the  possibility  of  a  brisker  and  more 


'  Medicinskt  Archiv  atgivet  af  Larare  vid  Caroliuska  Institutet  i  Stockholm.  Vol.  I. 
p.  1  et  seq. 
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energetic  oxidation-process  in  the  whole  region  of  the  direct 
activity  of  the  blood,  and  thus  one  condition  is  fulfilled  which, 
under  other  circumstances  favorable  to  the  process  of  animal 
combustion,  will,  at  any  rate,  prove  itself  rather  favorable  to  a 
diminished  than  an  increased  tendenc}^  to  fat-production. 

We  finally  mention,  among  the  medicaments  which  have  been 
employed  in  the  direct  contest  with  cori:)ulence,  and  are  still 
recommended  by  many,  the  preparations  of  iodine,  and  espe- 
cially mineral  loaters  loldcJt  contain  it — as,  for  instance,  the 
Adelheidsquelle  at  Heilbronn  (Jeitteles),  iodide  of  potassium 
(Bright),  iodide  of  iron,  etc.  The  common  tangle  {f  ucus  vesi- 
culosus),  extolled  by  Duchesne-Duparc  with  great  emphasis  as 
a  true  specific  against  morbid  adiposity,  also  belongs  to  this 
category,  the  w^atery  alcoholic  extract  prepared  from  this  alga, 
given  in  doses  of  thirty  grains  three  times  daily,  being  said 
qnickly  to  reduce  the  ^abnormal  size  of  the  body  and  weight  of 
the  patient  (with  increased  diuresis),  even  in  obstinate  and  severe 
cases  of  polysarkia.  This  proposed  emplojnnent  of  iodine-con- 
taining di'ugs  in  corpulence  is  apparently  based  on  the  notion 
that  iodine  as  an  antiplastic  drug  will  check  the  morbid  devel- 
opment of  fatty  tissue,  and  even  produce  reabsorption  of  the 
already  developed  tissue.  It  therefore  involves,  properly  speak- 
ing, a  distinct  theoretic  conception  of  the  pathological  histolog}' 
of  the  disease,  since  it  presupposes  not  merely  an  increased  dis- 
tention with  fat  of  the  already  formed,  loose  connective  tissue 
(the  fatty  tissue),  but  evidently  also  a  true  proliferation  (new 
cell-formation)  of  this  tissue.  Now,  as  this  anatomical  question, 
which  we  have  been  compelled  repeatedly  to  touch  upon  in  the 
progress  of  our  discourse,  is  itself  not  yet  finallj'  settled,  while 
the  aforesaid  pharmaco-dynamic  character  of  iodine  is  likewise 
the  theme  of  some  controversy,  we  can  at  present  onl}^  claim 
for  the  iodine  treatment,  strictly  speaking,  an  empiric  value 
and  no  rational  character.  At  the  same  time  the  results  which 
the  observations  of  Bright,  Duchesne-Duparc,  and  others,  have 
given  really  seem  to  have  in  some  degree  justified  the  above 
theoretic  conception,  and  further  experiments  with  these  drugs 
surely  seem  much  to  be  desired.  We  also  remember  having 
seen  repeatedly  in  non-febrile  patients,  who  had  been  taking 
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iodide  of  potassium  constantly  for  a  long  time  for  certain  otlu?r 
tlierapeutic  ends,  so  great  a  reduction  of  their  normal  fat-padding, 
tliat  we  can  by  no  means  deny  the  possibility  of  a  positively 
beneficial  action  of  iodine  in  morbid  polysarkia.  Although, 
therefore,  we  have  as  yet  no  individual  experience  of  the  utility 
of  preparations  of  iodine  specially  in  corpulence^  we  should  not 
hesitate  a  moment  to  employ  them  experimentally  in  serious 
cases  of  the  disease,  if  the  previously  mentioned  means  of  a 
different  kind  had  left  us  in  the  lurch,  and  there  were  strong 
indications  to  procure  the  patient  relief  by  any  means  whatever. 
Just  as  little,  however,  do  we  wish  to  bring  the  preparations  of 
iodine,  including  iXiQf  acus  recommended  by  Duchesne-Duparc, 
"into  new  repute,  or  to  propose  them  for  use  in  all  cases. 

In  many  cases  of  corpulence,  and  especially  such  as  are  very 
far  advanced,  besides  the  essential  treatment  of  the  morbid  con- 
dition itself,  a  symptomatic  therapeusis  for  the  warding  off  and 
removal  of  its  most  troublesome  and  dangerous  phenomena 
claims  a  place.   This  has  frequently,  for  instance,  to  devise  rem- 
edies for  the  hyper idro sis  of  the  patient,  or  in  other  cases  for 
the  troublesome  sehorrhoea,  and  in  others  again  for  the  inter  tri- 
gonous and  eczematous  inflammatory  processes  of  the  external 
skin  in  certain  localities  of  the  body  mentioned  before.  The  pro- 
fuse sweating  is,  it  is  true,  in  a  certain  sense  apparently  a  physi- 
ological corrective  of  the  hinderance  of  the  radiation  of  heat, 
and  as  such,  strictly  speaking,  should  not  be  the  occasion  of  any 
treatment.    It,  however,  constitutes  a  symptom  which  usually 
very  painfully  oppresses  the  patient,  and  is  in  reality  excessive, 
inasmuch  as  the  sweat-glands  of  corpulent  individuals  often 
apparently  fall  into  a  condition  of  pathological  liyperlcrinia^ 
from  too  frequent  physiological  stimulation,  and  then,  even 
when  the  body  is  at  rest,  or  when  the  surrounding  air  is  of  mod- 
•  erate  temperature,  continue  their  immoderate  secretion.  As, 
besides,  the  liyperidrosis  is  a  partial  cause  of  the  troublesome 
i  int(3rtrigo  and  eczema,  and  also  makes  corpulent  individuals 
;  particularly  liable  to  diseases  produced  by  cold  (catarrhal  and 
1  rheumatic  affections),  there  is  every  reason  for  not  allowing  it  to 
i  gain  the  upper  hand  too  much.    As  means  of  checking  this 
1  hyperidrosis,  such  general  measures  as  cold  ablutions,  baths,  and 
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liydriafcic  procedures,  or  frequent  washing  of  the  surface  of  the 
body  with  water  and  vinegar  (in  the  proportion  of  about  1  [of 
vinegar?]  to  3),  with  decoction  of  sage  and  other  slightlj^  astrin- 
gent lotions.  In  the  higher  degrees  of  sehorrhcea  the  regular  use 
of  alcoliolic  and  ethereal  lotions  proves  most  efficacious,  less  by 
diminishing  the  abnormal  secretion  itself  than  by  dissolving 
and  carrying  off  a  portion  of  it.  For  intertrigo^  when  it  is 
present,  the  ordinary  sprinkling-powder  of  lycopodium  or  starch 
{suhtlllissime  pulderizatiom)  may  be  used,  and  to  this  may  fitly 
be  added  as  an  astringent  a  little  oxide  of  zinc  (in  the  proportion 
of  1  to  8) ;  and  for  the  sake  of  the  perfume,  a  little  benzoin,  a  ver}^ 
small  quantity  of  oil  of  roses,  or  any  other  perfume.  Finallj^,  if 
serious  eczema  has  occurred,  the  ordinary  applications  (astringent 
ointments,  especially  those  containing  preparations  of  lead,  white 
precipitate,  etc.,  or  lotions  of  tannin,  corrosive  sublimate,  etc.) 
may  be  employed.  But,  in  advanced  cases  of  corpulence,  much 
more  important  than  the  treatment  of  skin-sj^mptoms  is  the  con- 
test loith  the  syiwptoms  of  disorders  of  the  circulation.  The  more 
complete  the  development  of  a  condition  of  permanent  weak- 
ness of  the  heart  in  the  patient,  and  the  more  manifest  the  deve- 
lopment of  cyanosis  and  d^ropsical  symptoms,  the  more  impera- 
tive grows  the  task  of  the  physician  to  keep  the  heart' s  action 
itself  properly  regular  as  long  as  possible,  by  a  general  tonic 
treatment.  He  must,  therefore,  order  the  preparations  of  iron 
and  a  strong  meat  diet,  and  must  carefully  protect  the  patient 
from  over- exertion  of  the  heart,  and  let  him  as  occasion  requires 
have  heart-tonics,  such  as  digitalis.  AVhere  dropsy  is  present, 
this  must  bo  treated  by  exciting  diuresis  (by  means  of  digitalis, 
squill,  acetate  of  potash,  boro- tartrate  of  potash,  etc.),  in  order 
to  diminish  it ;  or  by  the  occasional  use  of  drastics,  to  get  rid 
of  it.  In  some  cases  of  extreme  corpulence  with  cardiac  degen- 
eration, where  there  was  also  great  swelling  of  the  liver  and 
ascites  unusually  prevailed  over  the  other  dropsical  symptoms, 
a  combination  of  digitalis  and  calomel  (morning  and  evening,  a 
powder  to  be  taken,  composed  of  one  and  a  half  grains  each  of 
digitalis  and  calomel,  and  eight  grains  of  white  sugar)  proved 
in  our  hands  very  efficacious  as  a  diuretic  and  drastic  prescrip- 
tion.   The  diaphoretic  method  so  useful  in  most  cases  of  dropsy 
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seems  less  suitable  as  a  liydragogue  treatment  wliere  there  is 
corpulence,  because  a  further  increase  of  the  secretion  of  sweat 
in  a  patient  who  is  already  predisposed  to  sweating  is  certainly 
not  advisable.  That  finally,  in  cases  of  necessity,  we  must  some- 
times proceed  to  evacuate  the  transuded  fluid. by  puncture,  re- 
quires no  further  discussion.  Besides  the  dangers  of  chronic 
weakness  of  the  heart  and  its  consequences,  corpulent  patients 
are  in  danger  of  ac2ite  aUacJcs  of  insurfficlency  of  the  heart  and 
sudden  general  collapse.  The  treatment  with  respect  to  this 
must  be  chiefly  prophylactic — that  is  to  say,  the  patient  must  as 
much  as  possible  be  guaranteed  against  such  attacks  by  the  for- 
bidding of  violent  bodily  movements,  and  tli^  withdrawal  of 
causes  of  mental  emotion;  where  this  cannot  be  done,  the  ordi- 
nary powerful  restoratives  must  be  employed.  Finally,  we 
must  not  forget  to  pay  proper  attention  to  the  most  ordinary 
symptomatic  indications,  to  see  to  the  bowels,  giving  slight  lax- 
atives when  constipation  is  present ;  to  pay  attention  to  the  ap- 
petite and  digestion  of  the  patient,  and  to  stir  them  up  occasion- 
ally with  suitable  prescriptions  (bitter  aromatics,  alkaline  car- 
bonates, preparations  of  rhubarb),  when  this  seems  necessary, 
etc.,  etc. 

Concerning  the  special  treatment  of  the  particular  complica- 
tions of  corpulence,  we  must  refer  the  reader  to  the  corresponding 
sections  of  this  Cyclopaedia.  We  must,  however,  at  the  conclusion 
of  this  chapter,  again  generally  refer  to  the  greater  malignity 
of  intercurrent  morbid  processes^  especially  those  of  a  febrile 
nature,  in  corpulent  indimduals.  This  naturally  requires,  from 
the  therapeutic  point  of  mew,  also  particular  attention,  and 
makes  great  foresight,  as  well  as  prudence,  imj)eratively  neces- 
sary in  treating  the  complication,  especially  when  it  is  of  a  feb- 
rile nature.  The  principal  cause  of  the  comparatively  slight 
power  of  resistance  manifested  b}^  the  corpulent  lies,  as  before 
mentioned,  in  the  laxity  of  their  constitution — that  is,  in  tlie 
comparatively  small  power  of  physiological  reproduction  and 
restitution  of  their  blood  and  other  tissues  of  the  "body ;  fre- 
quently also  (and,  indeed,  in  all  cases  of  anfemic  corpulence), 
in  the  presence  of  true  oligocythctmia,  which  latter  may  very 
easily  proceed  from  habitual  sluggishness  of  blood-production  as 
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a  resulting  phenomenon.  It  is  now  quite  clear  why,  as  a  general 
rule,  in  corpulent  persons  who  are  seriously  affected  otherwise, 
it  is  necessarj^  to  avoid,  as  far  as  possible,  all  modes  of  treatment 
of  a  toealcenlng  nature,  and  why  it  is  often  decidedly  dangerous 
to  emplo}^,  in  the  treatment  of  the  complications  which  occur, 
curative  measures  of  which  the  principal  or  secondary  effect  will 
be  the  lessening  of  the  vital  substance  of  the  body,  and  ]3articu- 
larly  of  the  red  blood-corpuscles.  Bleeding,  even  in  the  form  of 
leeching,  is,  with  patients  who  labor  under  inflammatory  disease, 
under  all  circumstances  a  two-edged  weapon,  which  much  oftener 
does  harm  on  the  wrong  side  than  good  on  the  right  side.  The 
same  holds  good,*  though  in  a  less  degree,  with  oilier  depletory 
onodes  of  treatment — the  continual  use  of  laxatives  and  the  use 
of  mercury  in  cases  in  which,  besides  the  intercurrent  affection 
w^e  have  directly  to  treat,  there  is  habitual  corpulence  present. 
All  these  therapeutic  methods  ought,  as  a  rule,  when  the  corpu- 
lence is  rather  of  an  ansemic  character,  alwaj^s  to  be  employed 
with  great  prudence,  and  never  for  any  great  length  of  time. 
The  general  principle  in  the  treatment  of  every  kind  of  intercur- 
rent complication  of  adfposity  must  then  be :  that  everytliing 
is  to  he  avoided  that  miglit  easily  coiv/pletely  destroy  the  consti- 
tution, already,  without  tJiis,  inclined  to  rapid  exhaustion,  and 
under  the  fresh  load  of  the  new  complication. 

In  opposition  to  this  rather  negative  and  prohibitory  thera- 
peutic j)rinciple  frequently  stands  another  just  as  important  and 
more  eminently  positive,  namely,  that  when  the  complicating 
affection  is  itself  of  a  debilitating  nature,  it  should  be  deprimd 
of  tJiis  character  as  much  as  possible.  It  is,  therefore,  manifest 
that  the  most  radical  indication  is  the  abortive  treatment  of  the 
complication.  Where  this  is  possible  it  is  therefore  indicated, 
not  only  for  reasons  of  general  utility,  but  with  special  reference 
to  the  already  existing  constitutional  affection  of  which  corpu- 
lence is  the  outward  and  visible  sign.  When,  on  the  contrary, 
as  is  often  the  case,  this  abortive  treatment  is  not  possible,  in 
treating  the  complication  those  symptoms  from  lohlch  the  danger 
of  general  exhaustion  is  most  to  be  feared  ■must  be  most  energet- 
ically combated.  This  latter  indication  is  especially  important 
where  the  complication  is  of  a  febrile  nature  ;  but  at  the  same 
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time  it  must  be  taken  as  an  established  fact  that  in  febrih^  dis- 
eases the  chief  danger  of  exhaustion  proceeds  fi-oin  the  femr 
itself.  A7i  energetic  struggle  loith  the  febrile  x>rocess,  by  means 
of  the  most  appropriate  internal  remedies  (quinine,  salicylic  acic  , 
digitalis)  is,  therefore,  evidently  the  hrst  task  of  therapeutics, 
and,  moreover,  often  enough  the  only  means  of  saving  the  lives 
of  corpulent  persons  who  are  attacked  by  serious  febrile  diseases. 
Neglect  or  insitjfficient  exhibition  of  those  internal  antipijretics 
ichicli  are  here  specially  required  is,  on  the  other  hand,  almost 
equioalent  to  the  sacrifice  of  the  patient.  We  are  finally  per- 
suaded that  the  much  talked-of  excessive  mortality  of  the  cor- 
pulent in  febrile  diseases  might— not  indeed  altogether,  but  to  a 
certain  extent — be  approximated  to  the  ordinary  level  of  febrile 
mortality,  if  the  shyness  of  employing  the  appropriate  antipyre- 
tics in  such  cases  in  sufficiently  large  doses  were  more  generally 
overcome.  These  large  doses,  if  the  rules  laid  down  by  us  in 
another  part  of  this  volume  (see  p.  454)  be  strictly  adhered 
to,  so  far  from  putting  the  patient's  life  in  danger  by  the  pro- 
duction of  serious  collapse,  are  rather  calculated  continually  to 
ward  this  off,  since  on  each  repetition,  by  transiently  alleviating 
or  interrupting  the  febrile  process,  they  transiently  paral3^ze  the 
deleterious  influence  upon  the  function  and  nutrition  of  the  heart 
and  other  vital  organs,  thus  in  many  cases  happily  preserving 
the  life  of  the  patient  until  the  spontaneous  resolution  of  the 
complicating  affection.  That  we  should  neither  spare  stimulants, 
nor  from  the  beginning  of  the  fever  abstain  from  preserving  the 
organic  functions  of  the  patient  from  total  derangement,  by  a 
diet  properly  adapted  to  his  real  nutrition,  is  self-evident.  At 
least  it  is  so  much  so  to  ourselves,  that  we  have  here  ventured 
expressly  to  refer  to  this  point  only  because  we  have  unfortu- 
nately seen  this  so  important  therapeutic  duty  neglected  by  others. 
If,  in  speaking  of  the  treatment  of  fever  in  corpulent  indimduals, 
we  have  laid  the  chief  emphasis  upon  a  treatment  by  drugs  as 
energetic  as  possible — by  large  doses  of  quinine  (30  to  45  grains 
daily  in  single  doses),  or  salicylic  acid  (70  to  90  grains  in  the 
same  way^),  or  by  the  combination  of  one  or  other  of  these  two 

'  On  account  of  the  many  conflicting  opinions  respecting  the  antipyretic  influence  of 
Balicylic  acid  which  have  recently  been  expressed,  and  of  the  statement  which  attri- 
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drngs  with  digitalis,  according  to  tlie  method  given  on  p.  447— 
and  have  said  nothing  so  far  about  the  cold-water  treatment  of 
the  fever,  we  have  done  so  not  merely  because  this  latter  rejjre- 
sents  simply  a  symptomatic  and  not  an  essential  treatment  of  the 
fever,  but  more  particularly  because  the  hyclriatic  process,  for 
reasons  given  already  (see  p.  683),  has  conqxiratively  little  cool- 
ing poioer  in  the  case  of  fat  persons.  But,  since  it  is  just  in 
such  cases  that  the  danger  of  fever  is  particularly  great,  that 
the  physician  who  trusts  to  cold  water  alone,  in  tL.  treatment  of 
febrile  complications  in  corpulence,  is  evidently  in  a  certain  man- 
ner like  a  very  imprudent  general,  who,  while  the  enemy  concen- 
trates itself  and  attacks  him  in  overwhelming  force,  dispenses  with 
the  best  part  of  his  own  available  strength,  and  with  the  weak 
remainder  of  his  troops  makes  a  hopeless  resistance.  This  com- 
parison is  not  extended  to  the  proscribing  the  cold-water  treat- 
ment altogether  in  such  cases.  On  the  contrary,  this  remonstrance 
is  contained  in  it :  that  loe  should  at  all  times  hold  ourselves 
ready  to  combat  the  danger  loith  all  the  means  at  our  disposal, 
and  in  fever,  besides  the  treatment  by  drugs,  should  set  energeti- 
cally to  work  when  possible  with  our  hj^driatic  antiiDja-etics,  so 
as  in  some  degree  to  obviate  the  disadvantages  of  the  position. 


butes  to  it  dangerous  caustic  effects,  we  find  ourselves  here  compelled  to  make  the 
express  declaration  that  the  preparation  used  by  xis  (procured  from  the  Schweitzerhalle 
at  Basle)  acts  powerfully  and  surely  in  the  doses  recorded,  and  that  often  employing  it 
in  the  form  of  Limousin  capsules,  even  after  long-continued  use,  we  have  never  found, 
in  any  case  in  which  we  had  occasion  to  make  a  post-mortem  examination,  any  caustic 
action  whatever  in  stomach,  intestines,  etc. 
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PHATIC GLANDS  IN  GENERAL. 


The  pathological  position  of  the  lymphatic  glands  is  deter- 
mined mainly  by  two  relations.  The  lymphatic  glands  must  be 
considered  as  delicately  porous  filtering  apparatuses,  through 
which  percolates  the  lymph  flowing  away  from  the  tissues,  while 
in  certain  regions  the  materials  received  by  the  internal  surface 
A  the  body  pass  through  the  lymphatic  glands.  We  find  these 
glands,  accordingly,  most  numerously  developed  where  they  cor- 
respond with  organs  which  have  the  most  intimate  contact  with 
the  external  world  (lungs,  alimentary  canal). 

By  this  relation  we  can  understand  the  most  intimate  connec- 
tion which  exists  between  the  diseases  of  the  lymphatic  glands 
and  the  morbid  changes  of  the  parts  from  which  they  receive 
tlieir  lymj^h.  Just  as  we  may  with  certainty  discover  the  fine 
granules  of  coloring  matter  introduced  into  the  skin  for  the  -pxir- 
pose  of  tattooing,  in  the  corresiDonding  lymphatic  glands,  so  we 
may  be  sure  of  finding  molecular  substances  endowed  with  irri- 
tating properties,  which  in  some  manner  entered  the  peripheral 
tissues,  filtered  off  by  the  lymphatic  glands,  and  acting  there  also 
US  irritants.    At  present  we  are  compelled  to  accept  the  theory 

hat  a  considerable  number  of  contagious  and  infectious  pro- 
< 'esses  are  caused  by  such  irritating  molecular  substances,  and 

roui  tliis  we  can  readily  understand  that  wherever  an  infectious 
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process  is  established  in  the  periphery  the  corresponding  lym- 
phatic glands  begin  to  swell,  as  a  rule  immediately — and  most 
decidedly,  too — whenever  the  infectious  matter  has  penetrated 
more  deeply  into  the  tissues.  It  is  only  necessary  to  refer,  in 
this  respect,  to  the  swellings  of  the  lymphatic  glands  in  erysipe- 
las, diphtheritis,  phlegmon,  and  numerous  other  infectious  dis- 
eases. 

We  have,  however,  not  always  to  deal  with  materials  received 
from  without.  The  lymphatic  glands  j)articij)ate  in  other  dis- 
eases of  the  region  in  which  their  afferent  vessels  have  their  radi- 
cles ;  any  simple  inflammatory  process  (as  one  created  by  me- 
chanical causes)  may  carry  from  the  tissues  flooded  with  exuded 
constituents  of  the  blood  to  the  lymphatic  glands  materials 
which  set  up  hyperplastic  cell-proliferation  in  the  latter.  To  a 
still  greater  degree  the  lymphatic  glands  are  exposed  to  invasion 
by  the  elements  of  certain  neoplasms.  The  quicker  the  rate  at 
which  proliferation  takes  place  in  a  tumor,  the  greater  the  number 
of  cells,  and  the  looser  the  connection  of  the  individual  elements 
of  the  tumor  between  each  other,  the  more  easil}''  will  cells  and 
cytoblasts  of  the  tumor  get  into  the  interstices  of  the  tissues, 
into  the  lymphatic  vessels,  and  farther  on  into  the  lymphatic 
glands,  there  to  undergo  further  development.  Thus  we  recog- 
nize the  infection  of  the  corresponding  lymphatic  glands  nearest 
to  the  seat  of  the  primary  tumor  as  an  almost  pathognomonic 
symptom  of  the  malignant  character  of  certain  neoplasms,  and. 
whenever  these  are  beyond  our  means  of  immediate  investigation, 
we  lay  the  greatest  stress  on  this  circumstance. 

It  is  easily  seen  from  the  above-mentioned  relations  that  th 
diseases  of  lymphatic  glands  are  essentially  of  a  sympatheti 
character;  but  we  have  to  remember,  on  the  other  hand,  that 
these  glands  are  the  seats  of  lively  physiological  cell-formation, 
and  that  their  structure  is  conformable  to  the  type  of  a  recent, 
as  it  were,  unfinished  tissue. 

Now,  if  we  recognize  in  certain  constitutions  a  special  anomaly 
in  the  reaction  which  the  tissues  show  imder  irritating  influences, 
we  shall  at  once  understand  how  such  deviations  manifest  them- 
selves principally  in  the  lymphatic  glands,  and  how,  under  such 
circumstances,  irritants  acting  from  the  periphery  may  evolve 
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important  processes  of  disease  in  tliem.  In  sncli  cases  the  affec- 
tion of  the  lympliatic  ghmcls  will  assume  the  character  of  a  cer- 
tain independence,  although  originally  it  was  not  an  idiopathic 
one. 

Compared  with  the  above-mentioned  diseases  of  the  lymi:)hatic 
o-lands,  the  strictly  idiopathic  ones  form  only  a  small  group,  and 
in  some  of  these  even  we  may  suppose  that  the  affection  of  the 
glands  only  appears  to  be  a  primary  one,  simply  because  we  do 
not  yet  know  by  what  irritant  the  disease  has  been  produced.  If, 
therefore,  we  divide  the  diseases  of  lymphatic  glands  into  three 
sections,  it  is  self-evident  that  all  symj^atlietic  affections  of 
glands  must  be  classified  with  those  pathological  processes  to 
which  they  owe  their  origin.  In  this  respect  the  behavior  of 
lymphatic  glands,  especially  in  infectious  diseases,  has  already 
been  acconnted  for  in  numerous  passages  of  this  work. 

The  second  division  has  to  be  treated  differently.  We  are 
accustomed  to  comprise  under  the  name  of  scrof  ulous  affections 
not  only  those  affections  of  lymphatic  glands  which,  although  of 
secondary  origin  like  the  foregoing,  acquire  a  relatim  indepen- 
dence^ in  consequence  of  a  certain  predisposition  of  the  tissues, 
but  also  processes  in  other  organs  subject  to  the  same  constitu- 
tional influence.  The  affections  of  the  lymphatic  glands  play  so 
imjDortant  a  part  in  these,  that,  although  only  a  partial  phenome- 
non of  the  entire  process,  thej^  have  always  been  considered  as 
the  essential  element  of  this  process,  and  it  has  become  a  univer- 
sal practice  to  treat  of  scrofulosis  under  the  head  of  affections 
of  the  lymphatic  glands. 

Of  the  third  group,  finally,  which  comprises  the  idiopatTiic 
affections  of  lymphatic  glands,  some  members  have  already  been 
treated  of,  especially  those  which,  separately  or  in  connection 
with  analogous  changes  in  the  remaining  lymphatic  tissues 
(spleen,  bone-marrow),  form  the  basis  of  leuWrnmia.  There  re- 
mains, consequently,  only  a  certain  part  of  this  group  for  special 
consideration  ;  and  here  we  have  to  remember  that  we  are  tread- 
ing on  border-ground  between  the  domains  of  Medicine  and 
ourgery. 
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Tract.  IV.  §  51,— TrAa?'io?i,  Adenographia.  Amstelod.  1650.— ^'atim^/es,  Noso- 
logia  methodica,  Tom.  III.  p.  409.— Fajwe,  Bordeu,  Charmetton,  Majault,  Gour- 
saucl  (Recueil  des  pi&ces  qui  ont  coucouru  pour  le  prix  de  I'acad.  roy,  de 
Cliirurgie.  T.  Ill  Paris,  115^)  .—Renard,  Essai  sur  les  6crouelles.  Paris,  1760. 
— Rich.  Wisemann,  Several  chirurgical  treatises.  Lib,  IV. — Robert  WiUan,  On 
the  Kings-evil.  Lond.  174:Q.—Kuechle)',  Diss,  de  glandulis  puerorum.  Lips. 
1723.— J.  G.  Aclcermann,  De  scrophularum  natura.  Lips.  1787, — Hiif eland, 
Ueber  die  Natur,  Erkenntniss  und  Heilart  der  Scrofelkrankhcit,  1785. — A.  F. 
Heeler,  LibeUus,  quo  morbum  syphiliticum  et  scrophulosum  unum  cundcmque 
esse  evincere  conatus  est.  Hal.  1787. — Kortum,  Commentarius  de  vitio  scrofu- 
loso,  Lemgoviae,  \7%^.—Gu,llen,  First  lines  of  the  practice  of  physic.  Edinb. 
1796. — Stall,  Praelectiones  in  divers,  morbos  chronicos. — Thomas  White,  On 
scrofula  and  struma.  1780  (?).  Fr.  Aii,g.  F^&er,  Von  den  Scrofelu,  einer  epi- 
demischeu  Krankheit  vieler  Provinzen  Europas.  Salzburg,  WOo. — R.  Hamiliort. 
Observations  on  scrofulous  diseases,  1790  (?). — Baumes,  Trait6  sur  le  TicL- 
scrofuleux  et  sur  Ics  maladies  qui  en  proviennent.  Paris,  1805. — Siarl-,  Com- 
mentat.  de  scrofularum  natura.  Jenae,  1803. — Garmichael,  Henning  and  Good- 
lad,  On  Scrofula,  1815  (?).— TF.  Fao-e,  On  the  nature  of  scrofula.  1815  (?). 
A.  G.  Baudelocque,  Monographic  der  Scrofelkrankhcit,  aus  dem  Franz,  von  Mar- 
tiny.  Weimar,  183G. —  G.  G.  T.  Ruete,  Die  Scrofelkrankhcit,  insbes.  die  scroph. 
Augenentzimdung.  Gottingcn,  1838. — Andr.  Disse,  Die  Scrofelkrankhcit  nacli 
ihrem  Wesen  und  einer  darauf  gegriindeten  Heilmethode.  Berlin,  1840. — G.  W. 
Scharlart,  Die  Scrophelkrankheit  in  alien  Beziehnngen  zum  menschlichcn 
Organismus.  Berlin,  1842. — G.  Negrier,  Die  Behandlung  der  Scropheln,  iibcr- 
setzt  von  Kreutzwald.  Bonn,  1844, — Lugol,  Essays  on  the  effects  of  iodine  in 
scrofula.  Translated  from  the  French  by  W.  B.  O'Shaughnessy.  London,  1831. 
— P.  Philipps,  Scrofula,  its  nature,  its  prevalence,  etc.  London,  1846. — R.  3f. 
Glover,  On  the  pathology  and  treatment  of  scrofula.  London,  1846. —  G.  IIoI- 
land.  The  nature  and  cure  of  consumption,  indigestion,  scrofula.  Lond.  1830. 
— Lebert,  Lehrbuch  der  Scrophel-  und  Tuberkelkrankheit,  bearlieitet  von  Koch- 
ler.  Stuttgart,  1851, — Duval,  Traite  theorique  et  pratique  de  la  maladie  scro- 
fuleuse.  Paris,  1853. — F.  Bahnan,  Researches  and  obscrv.  on  scrofulous  disease. 
London,  1852.— i?.  Virchow,  Arch.  f.  path.  Anat,  1847.  Wiirzburger  Verliandl. 
Bd.  L  1850.  Bd.  IIL  1852.— Tuberculose  und  Scrophulose,  Wien.  med. 
Wochenschr.  1856,  No.  24.  Die  krankhaften  Geschwiilste.  IL  Baud.  Berlin, 
1864-1865.  S.  582-607.—!?:  Ancell,  A  treatise  on  the  constitutional  origin  of 
consumption  and  scrofula.  London,  1852.—^.  Bazin,  Lemons  thC'oriques  et  cli- 
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niques  sur  la  scrofule.  Paris,  1858.— P.  Pi-ice,  Scropliulous  disease  of  the  external 
lymphatic  glands  (Brit.  med.  Journal,  Enrico  Moretti,  Delia  natura 

della  scrofola  (Annal  univ.  di  med.  Vol.  1G9.  p.  520).— -E^.  A.  L.  Iluehener, 
Pathologic  und  Therapie  der  Scropheln.  "Wien,  1860. — Tli'rard  et  C'ornil,  De  la 
phthisic  dans  scs  rapports  avcc  la  scrofule.  Union  niCd.  No.  124.  1806. — liill- 
roth,  Scrophul()si8,  Pitha- Billroth,  Handbuch  der  Chirurgie.  I.  Band.  2.  Aljth. 
— /.  Paget,  On  senile  scrofula.  St.  Barthol.  Hospital  Rep.  III.  p.  412. — 
0.  Schueppel,  Untersuchungen  iiber  LymphdrLisentuberculose  und  die  damit 
verwaudten  und  verwechselten  Driisenkrankheitcn.  Tubingen,  1871. — C.  Fried- 
laender,  Ueber  die  Beziehungen  zwisclien  Lujjus,  Scrophulose  und  Tuberkulose. 
Centralb.  f.  d.  med.  Wissensch.  1872.  N.  43. — C.  Hueter,  Die  Scrophulose  und 
ihre  locale  Behandlung  als  Prophylaxe  gegeniiber  der  Tuberkulose.  1872. — 
Volhmaiin's  Samml.  klin.  Vortnige.  No.  49. —  W.  Moxon,  On  the  nature  of 
scrofula  and  its  relation  to  tubercle.  Med.  Times  and  Gaz.  Dec.  1873. —  Wright 
Treves,  On  the  condition  of  the  circulation  in  scrofula.  Lancet.  1873.  p.  568. 
—  G.  Friedlaender,  Ueber  locale  Tuberculose.  VolkmanrCs  Samml.  klin.  Vortr. 
No.  64. — The  same,  Untersuchungen  iiber  Lupus.  Virch.  Arch.  LX.  15. — 
G.  Bizzozero,  Ueber  die  Tuberculose  der  Haut.  Centralbl.  f.  d.  med.  Wissensch. 
1873.  No.  19. — Koester,  Ueber  locale  Tuberculose.  Centralbl.  f.  d.  med.  Wis- 
sensch. 1873.  No.  58. — Hatoard,  On  scrofula.  St.  George's  Hosp.  Rep.  V.  p. 
99. — E".  iVaye/,  Ueber  Friihformen  der  Scrophulose  (Wien.  med.  Presse,  1873. 
No.  28-30). — In  this  connection  may  be  mentioned  the  treatise  of  E.  Rindfleisch, 
on  chronic  and  acute  tuberculosis,  and  that  of  H.  Ruehle,  on  pulmonary  con- 
sumption and  acute  miliary  tuberculosis,  in  volume  V.  of  this  Cyclopaedia.  In 
the  list  of  works  enumerated  at  the  beginning  of  the  chapter  on  Pulmonary 
Consumption  will  be  found  the  titles  of  the  treatises  published  by  the  follow- 
ing authors:  Morton,  Baillie,  Portal,  Bayle,  La'ennec,  Andral,  Cruveilhier, 
Villemin,  Hoffmann,  Buhl,  Waldenburg,  Klebs,  and  others. 


Historical  Remarks. 

The  history  of  Scrofiilosis  cannot  be  separated  from  that  of 
tuberculosis.  In  surveying  the  development  of  pathological 
ideas,  we  find  that  at  certain  periods  tuberculosis  comprises  only 
a  part  of  the  territory  of  scrofulosis,  while  at  others  the  term 
tuberculosis  becomes  the  general  one  to  which  scrofulosis  subor- 
dinates itself  as  a  relatively  unimportant  subdivision. 

Although  it  seemed  at  different  times  as  if  pathologists  had 
succeeded  in  drawing  a  distinct  dividing  line  between  tubercu- 
losis and  scrofulosis,  the  barriers  were  broken  through  again 
soon  after  being  established.  Just  at  the  present  time  their  ter- 
ritories overlap  each  other  to  such  an  extent  that  the  question 
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may  again  be  raised  whether  a  separation  of  scrofulosis  from 
tuberculosis  be  Justified.  Under  such  circumstances  it  seems 
necessary  to  institute  a  somewhat  more  detailed  investigation 
into  the  historical  development  of  these  theories,  because  in  this 
way  the  best  basis  may  be  found  for  a  definition  of  scrofulosis. 
A  review  of  this  kind  is  moreover  also  of  great  interest,  because 
it  shows  the  coincidence  of  some  of  the  most  recent  theories  with 
very  ancient  views. 

The  term  scrofulosis  is  connected  with  the  tumefaction  of 
the  lymphatic  glands  of  the  neck,  which  even  to-day  is  looked 
upon  as  a  very  characteristic  element  of  this  affection.  The  "^o*- 
Qudeg''^  of  Hippocrates  was  translated  into  the  Latin  "scrofu- 
la," although  it  is  true  the  older  Roman  authors  made  use  of 
the  term  "struma"  for  these  tumors.  It  was  intended  to  give 
prominence  to  the  similarity  presented  by  the  thickened  neck, 
the  diminished  prominence  of  the  chin,  and  the  swelled  upper 
lip— all  consequences  of  the  swelling  of  the  glands— with  the 
physiognomy  of  the  hog.  It  is  less  probable  that  this  term  was 
selected,  because  glandular  tumors  also  occur  not  unfrequently- 
in  the  hog.^  That  the  ancients  were  acquainted  with  scrofu- 
lous affections  of  the  glands  as  obstinate  forms  of  disease  fre- 
quently occurring  in  young  subjects,  may  be  proved  from  the 
ivorks  of  Hippocrates,  Celsus,  and  others. 

The  term  "  tubercle,"  in  the  specific  sense  in  which  it  is  used  by  modern  authors, 
■cannot  be  found  in  the  works  of  ancient  writers,  as  Virchow  has  satisfactorily 
demonstrated.  It  is  used  by  these  exclusively  in  its  morphological  meaning.  Neither 
does  the  Greek  term  cpvf.ioi,  which  is  often  translated  witlx  "tubercle,"  correspond 
w^ith  the  meaning  which  is  given  to  it  to-day,  else  it  might  be  maintained  that  Hip' 
pocrates  already  placed  the  scrofulous  tumors  of  the  glands  by  the  side  of  th 
tuberculous  ones,  ";foi(»aJa?  kul  rdXla  (jpi-^aTa."  The  term  cpvfia  is  principally  used 
for  accumulations  of  pus,  especially  for  cold  abscess. 

The  tubercle  was  at  all  events  unknown  to  Hippocrates.  Pul- 
monary phthisis  was  considered  as  a  disease  caused  by  suppura- 
tion of  the  lung. 

Mediaeval  authors,  who  in  the  main  followed  the  teachings  of 
the  ancients,  were  equally  unacquainted  with  the  tubercle,  and 


'  See  Kortum,  1.  c.  I.  page  33, 
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could  not  therefore  attempt  to  refer  to  it  the  existence  of  scrof- 
iilosis.  In  tlie  sixteenth  and  seventeenth  centuries,  however, 
tlie  rising  study  of  anatomy  and  the  more  frequent  autopsies  led 
to  better  acquaintance  with  the  post-mortem  appearances  of  pul- 
monary phthisis,  and  tlien  began  also  the  comparison  of  the' 
tubercles  found  in  the  lungs  with  scrofulous  lymphatic  glands. 
Ill  this  way  Sylvius  was  led  to  the  hypothesis  of  the  normal 
existence  in  the  lungs  and  other  organs  of  exceedingly  minute 
glands,  invisible  in  their  physiological  or  healthy  condition, 
which,  a  certain  predisposition  being  given,  grow  larger,  suppu- 
rate, and  give  rise  to  phthisis.  This  hypothesis,  that  pulmon- 
ary tubercles  are  formations  analogous  to  scrofulous  lym23hatic 
glands,  remained  prevalent  for  a  long  time.  Wharton  calls  tuber- 
cles of  the  lungs  "glandule  adventitial  morbosse;"  Morgagni 
recognizes  the ,  similarity  ;  Morton  imagines  scrofulous  phthisis 
to  be  the  most  frequent  form  of  pulmonary  consumption,  and 
explains  it  by  the  clioking-up  of  a  certain  gland-like  part  of 
the  lung.  A  reaction  against  the  identification  of  the  two  pro- 
cesses began  with  the  discovery  of  miliary  tubercles.  Stark,  and 
especially  Reid,  opposed  the  view  that  invisible  glands  occurred 
normally  in  the  lungs.  Cullen,  on  the  other  side,  who  refers 
the  origin  of  scrofulosis  to  a  specific  scrofulous  poison  (acri- 
monia  scrofulosa),  lays  stress  on  the  apparent  identity  of  the 
matter  expectorated  from  ulcerated  pulmonary  tubercles  in  a 
very  great  number  of  cases  with  that  by  which  scrofulosis  is 
caused. 

When,  towards  the  end  of  the  eighteenth  century,  scrofu- 
losis became  the  subject  of  a  lively  discussion,  stimulated  by  the 
prize  problems  of  diverse  medical  associations,  authors  still 
moved  within  the  sphere  of  these  theories.  An  essential  prog- 
ress is,  however,  observed  in  another  direction.  The  ancients 
saw  the  essence  of  scrofulosis  in  the  glandular  tumors,  although 
recognizing  their  origin  on  a  constitutional  basis.  (Hippocrates, 
for  example,  and  Galenus,  in  similar  manner,  refers  scrofulosis 
to  a  pituitous  and  cold  condition  of  the  humors.)  The  know- 
ledge, however,  that  this  disease  not  only  manifests  itself  in 
the  glandular  tumors,  but  also  shows  itself  in  certain  pecu 
liarities  of  the  general  habit  of  the  body,  and  makes  itself  felt 
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during  tlie  progress  of  morbid  processes  in  the  skin,  mucou 
membranes,  and  bones— this  knowledge  appears  with  distinct 
ness  for  tlie  first  time  in  works  of  the  past  century,  espe 
cially  in  those  of  Cullen  (where  we  already  find  the  accurat 
description  of  the  scrofulous  habit,  usually  attributed  to  Hufe- 
land),  of  Stoll,  Ackermann,  Kortum,  Hufeland,  Bordeu,  and 
others.    Pathologists  of  that  period  went  even  so  far  in  this 
respect  as  to  connect  the  most  heterogeneous  morbid  processes, 
as  scabies,  fevers,  rachitis,  and  parasitical  tumors  like  cysticerc* 
(hydatids),  with  scrofulosis. 

The  views  generally  held  at  that  period  on  this  question  ma 
be  summed  up  in  the  sentence  that  scrofulosis  reigned  suprem 
over  the  domain  of  tuberculosis,  tubercular  phthisis  itself  bein 
looked  upon  as  a  scrofulous  disease.    This  hypothesis  of  th 
intimate  connection  between  scrofulosis  and  pulmonary  phthi 
sis  was  even  not  dropped  after  the  investigations  of  Stark  and 
those  of  Reid  had  rendered  doubtful  the  correctness  of  the 
hypothesis  of  Sylvius. 

Kortum  expressed  his  opinion  in  reference  to  this  connection  (an  opinion  which, 
by  the  by,  closely  resembles  the  theory  taught  in  the  most  recent  time  on  the  rela- 
tions of  tuberculosis  and  scrofulosis)  in  the  following  characteristic  sentence  :  "  It 
is  sufficient  that  experience  should  have  amply  established  the  fact  that  the  lungs  of 
scrofulous  subjects  are  frequently  attacked  by  tubercles  ;  that  these  tubercles  have 
their  seat  not  only  in  the  bronchial  glands,  but  in  all  parts  of  the  lungs,  and  that 
tubercular  phthisis  is  most  frequently  of  scrofulous  origin." 

Even  Baillie,  who  had  recognized  the  origin  of  ordinar}^  pul- 
monary tubercles  from  miliary  tubercles,  did  not  distinguish 
them  from  scroful^e  ;  they  appeared  to  him  as  "metastatic  scro- 
fulfe."  Bayle,  and  after  him  Laennec,  whose  labors  heralded 
a  new  epoch,  were  the  first  to  give  a  totally  altered  relative 
position  to  scrofulosis  and  tuberculosis,  altliough  on  closer  in- 
spection the  difference  established  by  these  authors  will  be  found 
to  confine  itself  essentially  to  the  nomenclature.  Whik-  for- 
merly, as  we  have  just  shown,  scrofulous  disease  of  the  glands 
formed  the  starting-point  from  which  the  explanation  of  pul- 
monary tuberculosis  was  attempted,  lung-tubercle  now  formed 
the  basis.  As  the  essence  of  tubercle  was  not  thought  to  he 
so  much  in  its  form  as  in  the  cheesy  substance  which  character- 
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izes  it  in  a  certain  period  of  its  existence,  patliologists  were 
inclined  to  classify  all  processes,  in  which  cheesy  substance  is 
formed,  with  tuberculosis,  and  scrofulous  glands  were  considered, 
according  to  this  view,  only  as  a  small  subdivision  of  tubercular 
disease.  Laennec  himself,  it  must  be  admitted,  laid  much  stress 
on  the  development  of  the  cheesy  substance  from  an  originally 
gray  material,  while  his  successors  simply  contented  themselves 
with  the  cheese,  indififerent  as  to  the  manner  in  which  it  had 
originated. 

Those  affections  which  heretofore  were  classified  under  the 
head  of  Scrofulosis,  but  did  not  fit  into  the  new  scheme,  were 
set  off  as  processes  of  simple  chronic  infiammation. 

Scrofulosis,  formerly  deemed  so  important,  and  discussed 
from  so  many  different  aspects,  fell  now  into  greater  and  greater 
discredit  as  the  doctrines  of  Laennec  were  gradually  digested 
and  assimilated  by  physicians,  and  for  some  time  men  who  still 
clung  to  the  older  ideas  about  it  were  regarded  as  wanting  in 
scientific  character  and  lagging  behind  the  progress  of  the  day. 
Tliere  was  indeed  no  want  of  opposition  to  Laennec' s  doctrine, 
and  some  of  its  opponents  (Andral,  Broussais)  gave  prominence 
to  the  fact  that  the  cheesy  substance  did  not  exclusively  arise 
from  tubercles,  and  might  develop  from  the  products  of  inflam- 
matory processes ;  but  still  scrofulosis  remained  a  mere  chapter 
of  tuberculosis,  because  all  minds  were  laboring  under  the  idea 
that  the  conception  of  scrofulosis  was  completely  covered  by 
that  of  tuberculosis.  We  have  only  to  mention  in  this  connec- 
tion the  names  of  Velpeau,  Rokitansky,  Criiveilhier,  Vogel, 
whose  views  coincided  on  this  point,  however  much  they  diverged 
in  other  directions. 

The  opposition  against  this  identification  of  scrofulosis  with 
tuberculosis  proceeded  mainly  from  those  men  who  were  forced 
by  clinical  experience  to  the  conviction  that  scrofulosis  had  after 
all  meant  something  else  besides  cheesy  glandular  tumors.  In 
this  respect  we  have  to  name  especially  Lebert,  who  in  his  influ- 
ential treatise  advocated  the  view  that  an  independent  position 
must  be  conceded  to  scrofulosis  hy  the  side  of  tuberculosis.  It 
must  be  remembered,  however,  that  Lebert  thought  he  had  found 
a  specific  element  of  tuberculous  products  in  the  well-known 
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"tubercle-corpuscles;  "  and  as  he  was  bound  to  find  these  cor- 
puscles, the  products  of  shrivelled-up  cells,  in  all  possible  cheesy 
products,  he  was  led  by  his  experiences  to  separate  the  cheesy 
glandular  tumors  from  scrofulosis,  and  to  classify  them  witli 
tuberculosis.  Leber t  consequently  characterizes  scrofulosis  as 
a  disease  which  localizes  itself  principally  in  the  skin,  the  sub- 
cutaneous connective  tissue,  the  organs  of  special  sense,  th^ 
Joints  and  bones,  and  appears  in  the  form  of  various  chronic 
inflammations  inclined  in  an  eminent  degree  to  suppuration  and 
ulceration  ;  while  the  lymphatic  glands  of  scrofulous  subjects 
become  mainly  the  seat  of  tuberculosis. 

In  Germany  Lebert's  doctrine  of  specific  tubercle-elements 
could  not  gain  ground  from  the  beginning.  Very  soon  after  its 
promulgation  Reinhard  came  forward  with  the  proof  that  the 
so-called  tubercle-corpuscles  can  be  produced  from  shrivelled-up 
pus-cells. 

It  was  reserved  to  the  acute  logic  of  Virchow  to  spread  light 
on  the  entangled  aspects  of  this  subject  as  of  many  others,  and 
up  to  the  most  recent  time  the  domain  of  scrofulosis  seemed 
so  well  divided  off  from  that  of  tuberculosis  that  a  relapse  into 
the  former  condition  of  confusion  was  not  to  be  expected.  Tliis 
was  true,  however,  only  in  regard  to  Germany.  In  France  the 
example  of  Virchow  was  followed  only  by  a  few  authors  (Cornil 
and  Herard  among  others).  Virchow  demonstrated  simultane- 
ously with  Reinhard  that  the  cheesy  substance  does  not  arise 
out  of  a  specific  primary  condition,  but  is  the  product  of  a  regres- 
sive metamorphosis  (necrobiosis),  which  may  occur  in  the  most 
heterogeneous  tissues.  "  Tubercle,"  on  the  other  hand  is,  accord- 
ing to  his  view,  an  originally  descriptive  expression  which  it  is 
best  to  restrict  to  miliary  neoplasms,  the  product  of  heteroplas- 
tic luxuriance  of  tissues,  which  product  is,  however,  inclined 
to  cheesy  metamorphosis  in  consequence  of  its  want  of  blood- 
vessels and  the  liability  of  its  elements  to  decay.  A  cheesy  pro- 
duct was  accordingl}^  to  be  accepted  as  tuberculous  only  after 
sufficient  evidence  had  been  given  of  its  origin  from  miliary  tu- 
bercle. On  the  strength  of  these  propositions  Virchow  opposed 
the  identification  of  scrofulosis  and  tuberculosis.  He  went  even 
farther,  and  distinguislied  with  the  greatest  precision  the  cheesy 
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glandular  tumor  from  tuberculosis,  saying  with  emphasis  that 
all  who  do  not  classii'y  these  tumors  with  scrofulosis,  exclude 
just  its  most  characteristic  product.  The  changes  in  the  scrof- 
ulous lymphatic  glands  are  at  lirst  essentially  of  a  hyperplastic 
nature  (hyperplastic  lymphoma),  but  the  cells  are  from  the  be- 
ginning badly  constructed,  and  consequently  very  soon  lapse  into 
cheesy  degeneration.  Other  processes,  accompanied  by  cheesy 
degeneration  which  hitherto  had  been  classed  with  tuberculosis, 
were  considered  as  scrofulous  by  Virchow,  the  cheesy  masses 
being  in  his  opinion  nothing  but  inflammatory  products  meta- 
morphosed under  the  influence  of  a  peculiar  constitution.  The 
])ulmonary  disease  which  since  Laennec  went  under  the  desig- 
nation of  tubercular  infiltration,  was  accordingly  termed  by  Vir- 
chow scrofulous  broncho-pneumonia.  For  all  that,  and  notwith- 
standing the  closeness  with  which  Virchow  distinguishes  scrof- 
ulosis  from  tuberculosis,  he  admits  the  existence  of  an  internal 
connection  between  the  two  processes,  and  keeps  himself  open 
to  the  possibility  of  considering  tubercles  as  a  kind  of  hetero- 
plastic scrofula. 

There  w^as  indeed  no  want  of  numerous  pathologico-anato- 
mical  facts  to  prove  the  intimate  connection  between  scrofulosis 
and  tuberculosis,  as  regards  their  etiology,  and  experimental 
pathology  soon  began  to  tell  in  this  direction. 

Dittrich  already  referred  tuberculosis  to  the  reception  by  the 
blood  of  products  of  retrogressive  metamorphosis.  Buhl/  stand- 
ing on  the  basis  of  pathologico-anatomical  experience,  expressed 
himself  still  more  definitely  in  the  proposition  that  tuberculosis 
is  caused  by  accumulations  of  cheesy  materials  of  inflammatory 
origin.  No  other  disease,  however,  so  frequently  leading  to  the 
formation  of  cheesy  masses  as  scrofulosis,  the  frequent  termina- 
tion of  scrofulosis  in  tuberculosis  appeared  totally  clear,  given 
the  correctness  of  the  premise  stated  above. 

A  full  description  of  the  several  experiments  that  have  been 
I  made  in  regard  to  this  infection  would  involve  us  in  too.  many 
details,  and  we  shall  therefore  content  ourselves  with  only  a  few 
references  to  them. 
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Villemin,  and  especially  Klebs,  arrived  at  tlie  result  tliat  it  is 
not  every  clieesy  substance,  nor  any  casual  irritating  influence, 
no  matter  of  what  nature,  wliicli  causes  tuberculosis,  but  that 
this  disease  is  one  of  infection,  which,  like  syphilis,  spread.- 
through  the  agency  of  a  specific  virus.  It  became  accordingly 
necessary  to  class  even  scrofulous  glandular  tumors  with 
tuberculosis,  as  positive  results  had  been  obtained  by  the  inocu- 
lation with  matter  from  cheesy  lymphatic  glands  of  scrofulous 
subjects. 

Most  authors,  however,  who  occupied  themselves  with  experi- 
ments on  these  questions,  arrived  at  different  results.  Cohnlieim 
and  Fraenkel,  Wilson,  Fox,  Waldenburg,  and  others,  all  advo- 
cated the  opinion  that  tubercles  might  be  generated  in  animals 
(especially  in  rabbits,  which  are  prone  to  the  formation  of  clieesy 
products),  by  operative  interference  of  the  most  varied  descrip- 
tion ;  but  their  opinions  diverged  on  the  question  whether  or  not 
the  connecting  link  of  an  inflammatory  product  in  the  state  of 
cheesy  degeneration  were  a  necessary  condition  of  this  result. 
It  is  easily  understood  how  this  view  would  keep  its  adherents 
from  contradicting  the  doctrines  of  Yirchow  ;  they  could  without 
difficulty  grant  the  hyperplastic  nature  of  scrofulosis,  and  com- 
prehend, nevertheless,  why  it  led  so  frequently  to  a  tuberculous 
termination. 

A  new  turn  of  this  question  is  based  on  the  more  accurate 
histological  study  of  tubercle,  on  the  strength  of  which  the 
results  of  experiments  were  subjected  to  a  revision  which  led  to 
doubts  whether  these  experiments  were  so  convincing  in  their 
results  as  they  had  hitherto  been  universally  considered. 

The  investigations  of  E.  Wagner  ^  prepared  the  ground  for  a 
more  accurate  knowledge  of  the  minute  structure  of  tubercle, 
and  these  were  followed  immediately  by  the  researches  of  Schuep- 
pel,  so  important  especially  to  our  subject.  The  most  important 
result  of  these  researches  consisted  in  a  more  accurate  definition 
of  the  characteristics  of  tubercle  as  compared  with  simple  inflam 
matory  neoplasm,  and  in  the  demonstration  of  its  occurrence  ii 
products  which  so  far  had  been  counted  among  those  of  inflf 
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matory  or  simply  hyperplastic  processes.    The  claim  now  raised 
by  Schueppel,  of  a  tuberculous  character  for  scrofulous  disease 
of  the  lymphatic  glands,  is  founded  on  a  thoroughly  different 
method  of  demonstration  from  the  one  followed  previously  and 
especially  by  Lebert.    Schueppel  accepts  the  criterion  of  tuber- 
cular disease  insisted  on  by  Virchow  in  its  whole  breadth  ;  he  is 
far,  however,  from  identifying  cheesy  transformation  with  tuber- 
culosis, and  declares  that  only  after  actual  demonstration  of  the 
preliminary  stage  of  the  cheesy  nodule,  viz. :  the  gray  miliary 
tubercle,  may  tuberculosis  of  the  lymphatic  glands  be  assumed 
with  certainty.     This  demonstration  has  been  furnished  by 
Schueppel' s  numerous  and  searching  investigations  to  such  an 
extent  that  no  further  doubt  is  left  as  to  the  frequent  occurrence 
of  well  characterized  tubercles  in  the  lymphatic  glands,  partly  in 
the  form  of  secondary  development  with  pre-existing  tubercles  of 
other  organs,  partly,  however,  as  primary  tuberculosis,  to  which 
latter  category  belong  those  very  conditions  which  have  been 
regarded  heretofore  as  the  most  characteristic  products  of 
scrofulous  disease.    It  must  here  be  observed,  however,  that 
Schueppel  does  not  deny  the  occurrence  of  simple  hyperplastic 
processes  in  the  Ij^mphatijc  glands  of  scrofulous  subjects  ;  on 
the  contrary,  he  gives  prominence  to  the  opinion  that  such 
hyperplastic  processes  may  precede  the  development  of  tubercles. 
'  The  cheesy  degenerations,  on  the  other  hand,  so  frequently 
<  occurring  in  the  scrofulous,  he  identifies  with  tuberculosis,  and 
i  goes  even  so  far  as  to  look  upon  the  cheesy  degeneration  of  pure, 
mon-tuberculous  lymphomata  as  yet  to  be  demonstrated.  His 
t  experience  then  leads  him  to  the  standpoint  of  Klebs,  with 
Awhom  he  coincides  in  the  supposition  that  only  certain  kinds  of 
( cheesy  material  contain  tubercular  virus,  such  only  as  arose  from 
tthe  disintegration  of  tubercles. 

We  have  to  remark,  moreover,  that  Schueppel  does  not  con- 
ssider  primary  tuberculosis  of  the  glands  as  an  idiopathic  disease, 
iits  only  primary  element  being  tuberculosis — its  cause,  however, 
aan  irritation  conducted  to  the  gland  from  the  periphery.  On  the 
•sother  hand,  he  presupposes  a  special  condition  which  might  be 
ttermed  iuherculous  diathesis,  in  order  to  explain  the  various 
!  reactions  against  this  irritation  in  different  individuals,  and  even 
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in  the  several  organs  of  the  same  body.  The  essence  of  scrofu- 
losis  is  to  be  found  in  the  increased  vulnerability  of  the  parts, 
and,  inasmuch  as  predisposition  to  tuberculosis  always  means 
predisposition  to  intlammation,  scrofulosis  is  identical  with  the 
tuberculous  diathesis. 

In  many  respects  related  to  these  views  are  those  of  Rind- 
fleisch,  which  shall  not  be  given  here  in  detail,  because  they  have 
been  already  stated  in  another  part  of  this  work.'  We  only  draw 
the  attention  of  the  reader  to  his  opinion  that  those  forms  of 
inflammation  which  run  a  specific  course  in  scrofulous  constitu- 
tions, produce  a  virus  which,  received  into  the  humors  of  the  body, 
gives  rise  to  tuberculosis.  Although  a  primary  inflammation  of 
this  kind  need  not  absolutely  contain  an  anatomical  element 
which  could  be  claimed  as  tubercle,  K-indfleisch  designates  such 
inflammation  already  as  primary  tuberculosis,  because  it  gives 
rise  to  secondary  tuberculosis  of  the  l3^mpliatic  glands,  and  defines 
the  tubercle  of  a  scrofulous  subject  as  a  circumscribed  focus  of 
scrofulous  inflammation. 

The  domain  of  tuberculosis  was  still  further  extended  by  other 
investigations  which  belong  to  the  most  recent  period.  We  first 
mention  Friedlaender,  who,  in  all  deep-seated  scrofulous  affec- 
tions of  the  skin  and  bones,  found,  as  a  rule,  copious  eruptions 
of  tubercular  nodules,  and,  therefore,  arrives  at  the  conclusion : 
"All  the  more  important  scrofulous  affections  are  intimately 
associated  with  the  formation  of  tubercles."  Not  only  in  the 
foci  of  scrofulous  affections,  however,  but  also  in  processes  of  an 
entirely  different  nature  miliar}?"  tubercles  were  proved  to  exist 
by  Friedlaender,  as,  for  instance,  in  a  superficial  ulceration  of  the 
cervix  uteri,  in  old  ulcers,  in  the  stroma  of  cancer,  in  lupus.  On 
the  other  hand,  Friedlaender  maintains  that  tubercles  artificiall}' 
produced  in  animals  do  not  correspond  in  structure  with  the 
genuine  tubercle  of  the  human  subject,  from  the  absence  of 
the  characteristic  signs  (giant-cells,  epithelioidal  cells).  Fried- 
laender denies,  therefore,  the  validit}^  of  the  proof  adduced  from 
experiments  on  animals  in  the  decision  of  questions  connected 
with  tuberculosis.    Koester,  who  had  demonstrated  the  occur- 
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rence  of  tubercles  in  the  granulations  of  fungous  arthritis  prior 
to  Friedlaender,  found  afterwards  miliary  tubercles  in  caries, 
ostitis,  and  osteo-myelitis,  as  well  as,  almost  without  exception, 
in  cheesy  lymphatic  glands  ;  he  saw  them  also  in  chronic  pericar- 
ditis and  pleurisy,  in  a  primary  syphilitic  sore,  in  elephantiasis 
of  the  labia  majora,  etc.  He  does  not,  however,  like  Friedlaen- 
der, take  the  appearance  of  tuberculous  matter  to  be  the  primary 
element,  at  least  in  scrofulous  affections,  but  declares  emphati- 
cally that  in  all  these  cases  tubercles  appear,  not  in  healthy  tis- 
sue, but  only  in  proliferating  connective  tissue  and  granulations, 
the  result  of  inflammation  or  neoplastic  grow^th. 

The  discovery  by  E.  Wagner,  Rindfleisch,  Buhl,  and  others, 
of  the  almost  constant  occurrence  of  tubercles  in  cheesy  pneumo- 
nia, that  results  in  pulmonary  phthisis,  may  be  mentioned 
without  going  into  details  ;  and  finally,  Buhl's  assertion,  that 
tubercles  may  be  found  in  every  extensive  growth  of  newly 
formed  embryonic  connective  tissue,  deserves  a  general  reference. 

The  essential  result  of  this  historical  survey  may  be  briefly 
stated  in  the  following  sentences  : 

Originally,  the  term  scrof ulosis  was  confined  to  cheesy  tumors 
.  of  the  lymphatic  glands.  Later  on,  a  number  of  inflammatory 
■  processes,  especially  in  the  skin  and  bones,  were  added,  and  the 
'  whole  of  the  phenomena  explained  by  a  constitutional  alteration 
(of  the  organism  ;  still  later,  phthisis  pulmonalis  was  counted  in 
\with  scrofulous  affections. 

After  the  discovery  of  miliary  tubercles,  when  cheesy  depos- 
iits  in  the  lungs  were  ascribed  to  miliary  or  infiltrated  tubercu- 
illosis,  this  genetical  view  was  applied  to  other  cheesy  products, 
leespecially  to  scrofulse  of  the  lymphatic  glands,  and  scrofulosis 
Vbecame  merged  in  tuberculosis. 

AVhen  the  origin  of  cheesy  substance  from  non-tuberculous 
processes,  especially  of  an  inflammatory  nature,  was  proved,  the 
ilesignation  tuberculous  was  limited  to  nodulated,  non-vascular, 
!  Iieteroplastic  formations  ;  most  of  the  processes,  hitherto  counted 
imong  the  scrofulous  ones,  were  regarded  as  simply  hyperplastic 
T  inflammatory,  the  products  of  which  tended  to  cheesy  degene- 
ation  in  consequence  of  some  constitutional  liability  to  disinte- 
■p'ation. 
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An  intimate  etiological  connection  between  scrofulosis  and 
tuberculosis  was  again  recognized  when  experiments  had  con- 
firmed the  theory  that  tuberculosis  is  caused  by  the  absorption 
of  inflammatory  products  in  the  state  of  cheesy  degeneration,  or 
at  least  regressive  metamorphosis. 

When,  in  the  most  recent  time,  the  occurrence  of  tubercle  in 
most  deeper-seated  scrofulous  affections  was  demonstrated  histo- 
logically, the  view,  that  scrofulosis  mainly  depended  on  the 
<  appearance  of  tuberculous  inflammations  (local  tuberculosis), 
began  to  gain  new  ground. 

Pathogenesis  and  Etiology. 

It  is  self-evident  that  a  discussion  of  the  constitutional  and 
external  causes  of  scrofulosis  is  not  possible  until  the  meaning  of 
this  term  has  been  clearly  defined.  On  the  other  hand,  it  is  not 
less  evident,  from  what  has  been  stated  above,  that  the  main  diffi- 
culty of  the  definition  of  scrofulosis  consists  in  fixing  the  line 
which  divides  it  from  tuberculosis  ;  consequently,  the  question 
of  -the  pathological  position  of  tuberculosis,  especially  in  its  con- 
nection with  inflammation,  cannot  very  well  be  avoided  alto- 
gether.. We  are  obliged,  therefore,  to  give  special  reasons  for 
our  general  pathological  view  of  these  relations  before  we  can 
enter  into  the  special  features  of  the  pathogenesis  and  etiology 
of  our  disease.  What  has  already  been  said  about  the  frequent 
occurrence  of  tubercles  speaks  in  favor  of  the  doctrine  advocated 
by  many  old  and  recent  authors,  according  to  which  the  most 
intimate  connection  exists  between  tuberculosis  and  inflamma- 
tion. This  connection  is  regarded  from  different  points  of  view, 
and  the  main  question  at  issue  is  whether  or  not  a  specific  char- 
acter must  be  attributed  to  the  primary  inflammation  which 
leads  to  tuberculosis.  This  question  must  be  answered  in  the 
affirmative  by  those  who  look  upon  tuberculosis  as  originating 
in  a  virus  transmitted  to  the  body  in  some  manner,  and  therefore 
regard  it  as  an  infectious  disease.  This  view  necessarily  leads 
to  another,  already  adopted  by  the  advocates  of  the  former,  that 
scrofulosis  is  actually  an  effect  of  the  tuberculous  virus. 

With  the  accumulation  of  instances  of  the  occurrence  of  well- 
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characterized  tubercles  in  processes  of  irritation,  produced  by 
the  most  different  infectious  and  non-infectious  causes,  it  became, 
however,  more  and  more  difficult  to  maintain  the  opinion  that 
the  primary  process  which  leads  to  tuberculosis  is  started  by  a 
specific  virus. 

Taking  this  for  granted  there  still  remains  open  the  question 
whether  it  be  not  necessary  to  presuppose  a  special  local  or  gene- 
ral predisposition  for  the  development  of  tuberculosis  from  irri- 
tative processes  of  various  origin,  and  whether  the  constitution  , 
which  we  designate  as  scrofulous  be  not  involved  in  this  very 
question.  It  cannot  be  denied  that  in  a^very  large  number  of 
cases  this  opinion  holds  good,  and,  as  v^^e  have  mentioned  before, 
that  already  at  a  very  early  period  unprejudiced  observation  led 
to  the  proposition — that  scrofulosis  furnishes  the  soil  on  which 
pulmonary  tuberculosis  is  developed. 

If  all  the  conditions,  however,  are  considered  under  which 
tubercles  are  formed,  the  opinion  that  a  specific  constitution  can- 
not be  regarded  as  the  general  basis  of  tuberculosis,  obtrudes 
itself  irresistibly. 

Virchow  has  drawn  attention  to  several  facts  in  illustration  of  this.  He  relates 
among  others  the  case  of  a  man,  eighty  years  of  age,  who  was  attacked  by  tuber- 
cular pericarditis,  but  had  never  suffered  from  scrofulous  affections.  "Whoever  has 
frequent  opportunity  for  anatomical  investigation  of  chronic  pericarditis  with  exu- 
dation, will  rarely  meet  with  a  case  in  which  he  does  not  succeed  in  demonstrating 
tubercles  in  the  newly  formed  tissue,  and  very  often  these  are  cases  of  purely  local 
tuberculosis.  Tlie  same  may  be  said  of  chronic  pleurisy,  and  even  of  many  cases  of 
tubercular  pneumonia.  It  is  frequently  impossible  to  find  anything  pointing  to 
pre-existing  scrofulosis,  either  in  the  history  of  the  case  or  by  the  most  searcliing 
post-mortem  investigation.  Whoever  would  insist  on  designating  such  subjects  as 
scrofulous  for  the  sake  of  his  theory  would  have  to  do  so  just  because  they  became 
tuberculous.  It  is  true  that  cheesy  products  are  found  in  the  affected  organs,  at 
least  in  the  majority  of  cases  of  this  description,  and  it  might  seem  justifiable  to  claim 
for  these  cases  a  "  scrofulous  inflammation,"  out  of  which  arose  local  tuberculosis, 
if  wc  accepted  the  opinion  that  the  occurrence  of  cheesy  degeneration  in  any  place 
13  already  sufficient  for  designating  the  process  as  a  scrofulous  one.  In  this  way, 
however,  the  term  scrofulosis  becomes  one  of  general  anatomy,  is  used  for  a  definite 
species  of  metamorphosis,  and  loses  its  former  pathological  meaning,  at  least  until 
it  can  be  demonstrated  that  every  instance  of  cheesy  degeneration  occurring  in  the 
body  is  based  on  a  certain  constitutional  anomaly.  As  long  as  it  is  universally 
conceded  that  purely  local  conditions  may  become  causes  of  cheesy  degeneration, 
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and  that  all  circumstances  may  lead  to  it  which  impede  the  removal  of  inflamma- 
tory jiroducts,  abounding  in  cells,  from  the  tissues  at  a  period  of  iusufheient 
nutrition,  we  would  oppose  the  practice  of  calling  every  case  of  cheesy  pneumonia 
scrofulous,  or  of  talking,  in  conformity  with  ancient  use,  of  gonorrhoeal  scrofula. 
One  might  just  as  well  term  syphilitic  gummata,  which  frequently  are  given  to 
cheesy  degeneration,  syphilitic  scrofula,  or  create  a  species  of  scrofulous  cancer;  the 
term  scrofulous  would,  in  short,  have  to  be  taken  in  as  vague  a  sense  as  the  word 
"diphtheritic  "  at  the  present  time. 

We  cannot,  therefore,  admit  that  either  cheesy  degeneration 
or  tuberculosis  develops  exclusively  on  the  basis  of  a  special 
constitutional  anomaly,  viz.,  Scrofulosis. 

Speaking  without  prejudice  and  in  conformity  with  facts,  we 
must  declare  that  the  demlopment  of  the  neoplasm  called  tuber- 
cle is  connected  with  inflammations  of  a  definite  course. 

If  the  characteristics  of  such  inflammations  are  inquired  after, 
they  may  be  described  as  those  forms  of  exudative  inflammation 
in  which  the  removal  of  the  products  of  inflammation  is  impeded 
or  prevented. 

This  prevention  may  be ,  caused  by  various  circumstances.  In  the  first  place, 
the  condition  of  the  exudation  itself  must  be  taken  into  account.  It  is  evident 
that  exudations  abounding  in  cells  will  of  themselves  furnish  less  favorable  con- 
ditions for  absori^tion  than  those  mainly  consisting  of  watery  elements.  Then,  as 
Virchow  has  especially  pointed  out,  there  may  be  inherent  to  the  exuded  cells  a 
certain  liability  to  decay  (as  we  can  see  not  only  in  single  individuals,  but  in  entire 
classes  of  animals) ;  and  here  we  have  to  deal  with  a  constitutional  factor  to  which 
we  shall  have  to  recur  on  account  of  its  great  importance  to  our  subject.  In  addi- 
tion, even  purely  local  conditions  may  be  the  cause  of  defective  absorption  (dis- 
turbances of  circulation,  plugging  up  of  veins  and  lymphatic  vessels,  deposits  in  the 
parenchyma  of  organs). 

We  have  here  to  consider  another  relation  which,  it  is  true,  has  not  been  com- 
pletely cleared  up.  Altliough  the  theory  of  inflammation  is  still  an  unsettled 
question,  it  must  nevertheless  be  granted,  in  view  of  the  sagacious  experiments  of 
Cohnheim,'  that  an  alteration  of  the  loalls  of  the  blood-vessels,  obscure  as  it  may  be 
thus  far  in  a  morphological  respect,  is  of  essential  importance  as  to  the  character  of 
the  inflammatory  exudation.  The  greater  this  disturbance,  the  larger  is  the  number 
of  cells  in  the  exudation.  On  the  other  hand,  the  cessation  of  the  exudation  depends 
on  the  restoration  of  the  physiological  integrity  of  the  walls  of  the  vessels ;  if  this 
is  incomplete  the  emigration  of  the  corpuscular  elements  of  the  blood  continues, 
although  to  a  diminished  degree.    If  to  this  is  added  an  insuflicient  activity  of  the 


'  Neue  Untersuchungen  iiber  die  Eutziinduug.  Berlin,  1873. 


PATHOGENESIS  AND  ETIOLOGY. 


7/57 


channels  of  absorption,  then  all  the  conditions  are  given  for  the  retention  of  the 
exudations  and  the  starting  of  regressive  metamorphosis.  The  origin  of  a  chronic 
inflammation  from  an  acute  beginning  is  best  referred  to  an  imperfect  repair  of  the 
altered  walls  of  the  vessels,  but  for  an  a  priori  chronic  exudative  inflammation  wc 
have  to  presuppose  either  the  action  of  a  weaker  irritant,  which,  however,  repro- 
duces itself  continually,  or  a  condition  of  the  vascular  walls  which  especially 
disposes  them  to  a  lasting  alteration  (increased  vulneraljility  with  diminished 
recuperative  power) ;  or,  finally,  a  constitution  of  the  blood  (respectively  the  circu- 
lation) might  be  thought  of,  which  makes  it  unfit  for  the  restoration  of  healthy 
action  in  the  disturbed  vascular  walls. 

The  condition  of  the  vascular  walls  determines  not  only  the  character  of  the 
exudation,  but  also  the  formation  of  new  tissue,  another  process  frequently  con- 
nected with  infiammation.  The  vascularization  of  the  cellular  products  of  inflam  - 
mation  is,  as  shown  more  and  more  clearly  by  recent  investigations,  affected  by  the 
agency  of  the  vascular  apparatus  itself,  which  agency  is  in  turn  influenced  by  the 
textile  constitution  of  the  vascular  wall,  on  the  one  hand,  and  the  actual  conditions 
of  the  vascular  contents  (lateral  pressure)  on  the  other.  We  need  not  go  into  details 
to  prove  that  a  deejily  and  permanently  affected  vascular  apparatus  will  not  act 
efiicientlyin  this  respect  also,  especially  when  a  mechanical  impediment  is  furnished 
by  an  accumulation  of  crowded  exudation-cells  in  the  tissues.  That  such  a  state  of 
things  will  equally  lead  to  insufficient  nutrition  of  the  inflamed  parts,  and  a  pre- 
disposition to  the  occurrence  of  regressive  metamorphosis,  will  also  be  understood 
without  further  demonstration. 

By  tliese  remarks  we  mean  only  to  suggest  liow  various  tlie 
conditions  (partly  of  a  local  and  partly  of  a  constitutional 
nature)  are  which  determine  the  chronic  process  of  inflammation 
and  the  tendency  which  it  shows  to  form  regressive  products. 

If  we  now  inquire  into  the  connection  of  tuberculosis  with 
inflammations  proceeding  in  this  manner,  we  have  to  confess 
that  a  clear  insight  into  this  relation  is  not  yet  possible.  The 
almost  constant  coincidence  of  tubercular  eruption  and  cheesy 
products  in  parts  so  inflamed  prompted  the  supposition  of  a 
virus  being  formed  in  the  regressively  changed  products  of 
inflammation  which  gave  rise  to  a  specific  neoplasm,  the  tuber- 
cle. The  experiments  on  animals  speak  especially  in  favor  of 
this  view,  and  clinical  observation  also  leads  to  the  hypothesis 
of  an  infectious  matter  formed  in  the  body  itself.  Especially  in 
regard  to  scrofulosis  physicians  could  at  no  time  rid  them- 
selves of  the  idea  that  the  agency  of  a  specific  acrimonious 
humor  or  scrofulous  virus  was  essential  to  its  production. 
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The  supposition  of  sucli  a  hypotlie Ileal  virus  is,  however,  by 
no  means  inevitable. 

AVhen  the  above-mentioned  conditions  lead  to  a  peculiar  necroljiosis  of  a  por- 
tion of  the  inflammatory  products,  which  we  call  cheesy  degeneration,  we  find  in 
another  contiguous  portion  of  the  cells  a  somewhat  imperfect  attempt  at  the  forma- 
tion of  new  tissue,  a  process  frequently  even  preceding  the  cheesy  degeneration. 
Division  of  nuclei,  formation  of  new  elements  take  place  ;  in  many  cases  tlie  pro- 
cess is  arrested  after  the  multiplication  of  nuclei;  the  cell  increases  in  volume,  but 
no  differentiation  of  tlie  cell-protoplasma  resulting  in  new  individual  cells  ensues 
(in  this  manusr  the  formation  of  giant-cells  may  be  imagined);  but  all  these  pro- 
ceedings show  an  ephemeral  character  from  the  start,  vascularization  is  wanting, 
and  the  cells  soon  lapse  into  regressive  metamorphosis  in  spite  of  their  attempt  at 
neoplasia  in  the  beginning.  It  is  probable  a  p7'iori  that  the  cells  nearest  to  the 
vessels  would  most  likely  present  a  tendency  to  such  progressive  changes. 

It  may  furthermore  be  well  supposed  that  the  cytoblasts  and  descendants  of 
such  cells  of  impaired  vitality  may  get  into  the  blood  and  lymph  currents,  and  put 
forth  the  same  weak  efforts  in  remote  parts.  The  possibility  of  metastatic  forma- 
tion does  certainly  not  necessitate  the  supposition  of  a  specific  tubercular  virus,  just 
as  little  as  in  the  case  of  carcinoma,  sarcoma,  etc.  This  view  of  the  nature  of  the 
neoplasm  called  "tubercle"  might,  however,  be  very  well  combined  with  the 
hypothesis  of  a  specific  virus  formed  in  the  regressively  changed  products  of 
iuflammation. 

According  to  the  hypothesis,  the  outlines  of  which  are  given 
above,  tubercle  might  he  regarded  as  a  degenerated  species  of 
inflammatory  neoplasm  {granulation),  determined  by  necro- 
hiotic  processes.  This  hypothesis,  which  agrees  very  well  with 
observed  facts  and  renders  the  connection  between  chronic 
inflammation  and  tuberculosis  somewhat  better  understood, 
would  not  have  been  discussed  here  in  detail  if  it  had  not 
recently  received  a  substantial  foundation  by  the  important 
experiments  of  Ziegler.^ 

This  interpretation  of  the  connection  between  tuberculosis  and  inflammation, 
which  in  its  essence  only  amounts  to  a  more  definite  expression  of  the  opinions  pub- 
lished lono-  ao-o  bv  others,  has  been  discussed  in  a  more  detailed  manner,  and  on 
the  basis  of  an  inquiry  into  the  results  of  recent  investigations  on  tuberculosis,  by 
the  author.''  This  circumstance  is  mentioned  because  the  concurrence  of  the  views 
at  which  Ziegler  and  the  author  arrived  by  different  methods,  speaks  for  the  cor- 
rectness of  the  interpretation  alluded  to. 

'  Centralbl.  f.  d.  xned.  Wissensch.  Nos.  51  and  58.  1874. 
» Deutsche  Zeitschr.  f .  pract.  Med.  1874.  No.  5. 
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Zicgler  introduced  beneath  the  skin,  periosteum,  and  into  natural  cavities  of 
dogs  and  rabbits  thin  disks  of  glass,  cemented  together  in  sucli  a  manner  that  line 
intei-stices  were  left  between  tlie  disks,  into  which  the  white  Ijlood-corpuscles  could 
migrate  from  the  surrounding  parts.  If  the  disks  were  left  in  situ  for  a  longer 
period  of  time,  the  cells  accumulated  between  them  underwent  regressive  changes 
in  most  cases ;  in  others,  however,  progressive  changes  took  place,  either  develop- 
ment of  vascularized  connective  tissue,  or  formation  of  a  reticulated  tissue  with 
epithelioid  cells  imbedded  therein,  and  rich  development  of  giant-cells;  in  fact, 
products  which  exactly  correspond  to  the  structure  of  what  E.  Wagner  and 
Schueppel  recognized  as  reticulated  tubercle.  On  the  strength  of  these  observations 
Ziegler  lays  down  the  proposition :  "  Tubercle  with  its  giant-cells  is  a  focus  of 
inflanmiation  in  which  the  colorless  blood-coriDuscles  accumulating  at  any  point 
undergo  a  jjeculiar  development.  This  development  is,  in  my  opinion,  dependent 
on  defective  cell  development,  unequal  to  the  task  of  forming  new  connective 
tissue,  nature  being  obliged  to  stop  short  at  the  mere  attempt  to  form  it." 

In  the  light  of  this  interpretation  the  relation  of  tuberculosis 
to  inflammation  in  general,  and  the  position  of  scrofulosis  in 
particular,  becomes  clear  and  intelligible.  If  the  general  propo- 
sition, that  the  inflammations  occurring  in  scrofulous  subjects 
have  no  specific  character,  is  received  without  dissent,  it  has 
nevertheless  been  also  conceded  that  the  scrofulous  constitution 
is  characterized  by  the  tendency  to  inflammation  in  consequence 
of  comparatively  slight  irritations  and  the  persistent  nature  of 
the  inflammatory  disturbances  (increased  vulnerability  and  dim- 
inished recuperative  power).  One  can  easily  understand  now 
how,  under  these  circumstances,  tubercles  arise  so  frequently.  If, 
on  the  other  hand,  sucli  a  course  of  inflammation  is  by  no  means 
exclusively  dependent  on  a  scrofulous  constitution,  if  it  may 
occur  also  under  different  local  and  general  conditions,  it  is  clear 
without  further  demonstration  that  tuberculosis  may  arise  with- 
out scrofulosis,  although  in  the  scrofulous  subject  we  find  especi- 
ally favorable  conditions  for  the  development  of  tubei'cles. 

Another  point  regarding  this  connection,  however,  deserves 
our  special  attention.  Although  the  origin  of  tuberculosis  from 
a  decidedly  inflammatory  process  may  be  demonstrated  in  many 
cases,  there  are  facts  also  favoring  the  supposition  that  some- 
times primary  tuberculosis  may  occur  without  any  preceding 
inflammation,  that  is  to  say,  in  like  manner  as  secondary 
tubercular  eruptions.    And  here  the  transmission  of  tubercular 
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elements,  capable  of  development,  from  one  organism  to  the 
other,  or,  if  that  should  be  preferred,  the  infection  by  ready- 
made  tubercular  virus,  may  come  into  play. 

If,  according  to  what  has  been  said  above,  the  development  of 
tubercles  in  inflammations  of  the  scrofulous  must  not  be  con- 
sidered as  something  accidental,  as  a  mere  complication,  if  it  is 
even  demonstrated  by  facts  that  the  more  severe  disorders 
(especially  of  the  lymphatic  glands)  affecting  scrofulous  sub- 
jects proceed  with  the  formation  of  tubercles  in  almost  all  cases, 
we  might  assert— with  all  deference  to  the  ^proposition,  that  tuber- 
culosis is  almost  always  preceded  by  a  process  of  irritation — that 
the  most  essential  of  the  symptoms  which  grouped  together  form 
the  idea  of  scrofulosis  belong  to  tuberculosis,  and  that  the  whole 
course  of  scrofulous  inflammation  with  the  persistent  character 
of  its  products  is  dependent  on  the  tubercular  process  itself. 
Those  who  look  upon  the  tubercle  as  the  primary  element  in  all 
the  more  severe  affections  ascribed  to  scrofulosis,  will,  of  course, 
be  still  more  prone  to  merge  scrofulosis  in  tuberculosis.  We  hold 
with  Koester  that  in  the  majority  of  cases,  the  development  of 
tubercles  takes  place  secondarily,  but  the  appearance  of  tubercu- 
losis is  regarded  as  the  main  characteristic  of  scrofulous  inflam- 
mation with  so  much  truth  that  in  this  process  we  may  recognize 
at  once  the  essential  element.  Should  any  one  attempt — as  Lebert 
has  done,  on  the  ground  of  different  premises,  however — to  sepa- 
rate local  tuberculosis  from  scrofulosis,  he  would,  in  the  language 
of  Yirchow,  throw  aside  just  the  classical  product  of  scrofulosis. 
We  are  of  opinion  that  it  is  best  not  to  make  such  a  separation. 
Holding  on  to  the  internal  relationship  of  inflammation  and 
tuberculosis,  we  arrive  at  the  natural  conclusion  that  under  the 
clinical  term  of  scrofulosis  are  comprehended  inflammations  of  a 
chronic  and  tuberculous  nature,  which  develop  themselves  on  the 
soil  of  a  constitutional  predisposition.  The  essential  condition 
for  the  retention  of  the  conception  scrofulosis  is  the  constitutional 
basis  on  which  both  of  these  processes  develop  themselves  on© 
out  of  th^  other.  By  regarding  this  constitutional  anomaly  as  A 
tubercular  diathesis  no  real  progress  is  attained,  as  in  a  gr^at 
many  cases  of  scrofulosis  the  development  of  tubercles  remains 
local.    In  these  cases  only  a  local  diathesis  could  be  thought  of, 
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wliile,  on  the  other  hand,  the  abnormal  vnlnerability  of  tlie  parts 
manifests  itself  by  inllamniatory  processes  in  the  most  different 
organs  ;  in  this  respect  the  term  tuberculous  diathesis  would  be 
too  narrow.  In  the  next  place,  as  we  have  already  explained, 
the  tubercular  diathesis  may  also  originate  from  disturbances 
which  have  nothing  in  common  with  scrofulosis,  and  in  this  re- 
spect the  tuberculous  diathesis  would  occupy  a  wider  ground. 
For  clinical  reasons  also  it  is  advisable  to  retain  scrofulosis. 
Practitioners  have  at  all  times  opposed  the  attempt  to  get  rid  of 
tliis  nosological  conception,  and,  indeed,  whoever  has  had  some 
experience  in  the  diseases  of  childhood,  must  acknowledge  that 
the  manner  in  which  certain  individuals  react  against  noxious 
influences  leads  to  the  assumption  of  a  definite  constitutional 
habit.  Whether  the  term  lymphatic  constitution  or  inflamma- 
tory diathesis  be  employed,  or  the  old  designation  scrofulosis 
be  retained,  makes  of  itself  no  difference  as  to  practical  purposes, 
for  we  are  accustomed  to  use  the  old  names  for  most  diseases, 
although  the  original  meaning  of  these  terms  does  not  any  more 
agree  with  the  modern  conceptions  thereof. 

Having  premised  these  general  remarks,  we  may  try  to  give 
a  short  deflnition  of  scrofulosis.  Leaning  on  previous  defini- 
tions, especially  those  furnished  by  Virchow  and  Billroth,  we 
may  designate  scrofulosis  as  a  constitutional  anomaly  loliicli 
slioiDS  itself  by  changes  partly  of  an  inflammatory^  partly  of  a 
hyperplastic  nature^  excited  in  the  tissues  by  a  coviparatively 
sliglit  noxious  influence^ — changes  which  are  endowed  toith  in- 
sufficient recuperative  poioer,  and  are  therefore  prone  to  lapse 
into  regressive  metamorphosis  and,  following  thereupon^  into 
local  tuberculosis. 

As  noxious  external  influences  most  easily  affect  the  surface 
of  the  body  (skin  and  mucous  membrane),  the  primary  seat  of 
scrofulous  inflammations  is  mostly  found  on  this,  while  morbid 
processes  are  set  up  in  the  lymphatic  glands  by  the  lymph  con- 
veyed to  them  from  it.  Scrofulosis  consequently  shows  its  effects, 
as  a  rule,  first  in  the  integuments  and  the  lymphatic  apparatus. 

If  we  inquire  further  into  the  nature  of  those  constitutional 
changes,  we  find  a  great  number  of  hypotheses  at  our  disposal, 
and  the  great  variety  of  the  explanations  given  leads  us  of  itself 
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to  the  conclusion  that  so  far  nothing  definite  can  be  said  on  this 
subject.  From  the  earliest  time  an  abnormal  constitution  of  the 
lymphatic  ai3paratus  has  been  suspected,  because  the  affections 
of  the  lymphatic  glands  were  always  regarded  as  a  very  impor- 
tant element  of  the  disease.  Some  assumed  too  great  a  consis- 
tency of  the  lymph ;  others,  the  formation  of  an  acrimonious  mat- 
ter in  the  Ijanph  ;  others  again  ascribed  the  disease  to  excessive 
formation  of  lymph,  while  some  authors  (Bell,  Hufeland,  and 
others)  thought  that  they  had  discovered  the  essence  of  the  dis- 
ease in  the  weakness  or  atonic  character  of  the  lymphatic  system. 
According  to  individual  views  of  authors  on  general  pathology, 
deficient  innervation  (Holland),  abnormal  constitution  of  the 
blood,  weakness  of  circulation,  etc.,  were  called  in  to  aid  an 
explanation. 

Attempts  to  trace  scrofulosis  back  to  a  specific  vkus  were 
not  wanting  even  in  the  earliest  times. 

The  manifold  analogies  which  are  presented  by  the  course  and  manner  of  propa- 
gation of  scrofulous  affections  with  some  forms  of  syphilis  especially  led  to  such 
views,  although  all  previous  attempts  at  experimental  demonstrations  of  a  scrofu- 
lous virus  had  failed  (Kortum  and  others).  Repeatedly  there  arose  the  notion  that 
an  infection  nearly  allied  to  syphilis  was  at  the  bottom  of  scrofulosis,  that  the 
latter  was  in  fact,  as  it  were,  a  degenerated  form  of  syphilis.  The  similarity  of 
certain  products  of  hereditary  and  acquired  lues  venerea  to  the  substance  found  in 
glands  affected  with  scrofulosis  would  make  this  view  probable,  and  the  cases  of 
congenital  scrofulous  nodes  described  in  former  times  by  different  authors  were  no 
doubt  syphilitic  gummata.  The  opinion  that  scrofulosis  must  be  traced  back  to 
hereditary  syphilis  was  already  opposed  by  Kortum,  and  may  be  now  considered  as 
discarded.  It  must  be  remembered,  however,  that  a  certain  internal  connection 
between  syphilis  and  scrofula  must  after  all  be  admitted. 

There  is  nothing  striking  in  the  fact  that  parents  suffering  from  venereal  cachexia 
generate  scrofulous  children,  and  not  more  surprising  is  the  fact  that  syphilis, 
when  it  attacks  a  scrofulous  subject,  assumes  a  specially  severe  and  obstinate  form, 
particularly  in  the  lymphatic  glands  and  the  osseous  system. 

In  more  recent  times  several  authors  returned  to  the  view 
that  scrofulosis  is  caused  by  a  specific  infectious  matter,  a  view 
resulting  from  the  identification  of  scrofulosis  and  tuberculo- 
sis,  together  with  the  belief  in  the  existence  of  a  specific  tuber- 
cular virus.  That  we  are  opposed  to  this  view  is  shown  by  our 
having  advocated  above  the  opinion,  which  recognizes  the  tuber- 
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cle  as  a  special  form  of  iiillammatoiy  neoplasm,  and  thereby 
divests  it  of  every  specilic  character. 

Moretto  (I.  e.)  had  already  suspected  that  scrofulous  dis- 
eases are  caused  by  low  organisms,  and  Hueter,  who  in  general 
ascribes  a  pathological  importance  of  the  farthest  bearing  to  the 
monads,  makes  these  organisms  phiy  an  essential  part  in  the 
o-enesis  of  scrofulosis  also. 

Hueter  finds  the  essential  element  of  the  scrofulous  constitution  in  the  dilata- 
tion of  the  lymphatic  vessels  the  relatively  great  quantity  of  the  alimerdary  juice 
occurring  noi'mally  in  the  'periotLof  childhood.  These  vessels  extending  to  and  rami- 
fying in  the  superficial  layers  of  the  skin  and  mucous  membranes,  these  integu- 
ments lose  that  firmness  of  texture  which  j^rotects  them  against  the  invasion  of 
inflammation-producing  organisms  suspended  in  the  air. 

The  monads  having  entered,  at  first  produce  the  primary  scrofulous  affections 
of  the  skin  and  mucous  membrane,  and,  proceeding  further  on  in  the  direction  of 
the  lymph  current,  cause  the  affections  of  the  lymphatic  glands.  In  aid  of  this 
hypothesis  Hueter  lays  down  the  assertion  that  the  cheesy  matter  is  mainly  made  up 
of  monads,  an  assertion  which  he  fails  to  prove  sufficiently  by  his  detailed  descrip- 
tion. 

In  the  present  state  of  our  knowledge  it  will  generally  be 
best  to  stand  by  the  propositions  enunciated  by  Virchow  on  the 
nature  of  the  scrofulous  constitution,  as  no  safe  basis  has  been 
found  as  yet  which  would  enable  us  to  go  beyond  this  somewhat 
unreliable  foundation.  Virchow  ascribes  scrofulosis  to  a  cer- 
tain  loealcness  or.  incompleteness  in  the  structure  of  the  lymphatic 
glandular  apparatus.,  which  weakness  will  manifest  itself  all  the 
more  in  the  yet  growing  unfinished  glands  of  the  juvenile  organ- 
ism. For  the  dependence  of  weakness  of  certain  systems  and 
organs  on  a  hereditary  predisposition  we  have  numerous  proofs 
in  other  chapters  of  pathology. 

We  may  here  only  mention  hajmophilia  (hemorrhagic  diathesis),  another  heredi- 
tary disease  which  must  be  absolutely  attributed  to  a  special  weakness  in  the  struc- 
ture of  the  circulatory  apparatus,  altliough  so  far  it  has  not  been  possible,  as  little 
as  in  regard  to  scrofulosis,  to  find  anatomical  proof  of  that  imperfect  structure. 

We  would,  however,  be  justified  in  assuming  a  hereditary  specific  vulnerability 
of  tlie  blood-vessels,  in  the  case  of  scrofulosis,  besides  the  imperfect  character  of 
the  lymphatic  apparatus.  As  already  mentioned  above,  such  an  assumption  would 
make  the  progress  of  inflammation  in  scrofulous  subjects  more  easily  understood. 
Symptomatic  phenomena,  moreover,  are  not  wanting  which  speak  in  favor  of  a  cer- 
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tain  weakness  as  well  as  of  an  abnormal  irritability  in  the  circulatory  apparatus  of 
scrofulous  subjects.  In  this  respect  we  have  to  mention  dilatation  of  the  subcu- 
taneous veins,  abnormally  strong  reaction  of  the  cutaneous  vessels,  especially  in  the 
so-called  eretliic  form  of  scrofulosis,  great  changeableness  in  the  frequency  and 
character  of  the  pulse. 

It  is  difficult  to  decide  wlietlier  a  certain  misioroportion  be- 
tween the  liquid  and  solid  constituents  of  the  body  ]3lay  an 
important  part  in  the  origin  of  this  disease,  as  Rindfleisch' 
supposes.  Clinical  experience,  however,  does  not  give  the  im- 
pression that  ansemia  always  precedes  the  appearance  of  scro- 
fulous disease. 

Our  knowledge  of  the  anatomical  and  physiological  condi- 
tions which  constitute  the  basis  of  scrofulosis  being  still  defec- 
tive, we  must  confess  that  the  causes  which  give  rise  to  the 
abnormal  constitution  are  by  no  means  clearly  made  out.  As  in 
many  other  diseases  the  etiology  of  which  is  yet  obscure,  numer- 
ous influences  of  great  variety  are  accused  as  the  originators  of 
this  one. 

As  one  of  the  most  important  causes,  which,  as  indicated 
above,  is  very  probable  a  x^fiori,  according  to  our  ideas  on  the 
nature  of  scrofulosis,  and  materially  supported  by  the  facts  of 
experience,  must  be  recognized  liereditary  transmission.  The 
number  of  cases  by  which  this  relation  may  be  illustrated  is 
indeed  not  great  enough  to  establish  a  direct  proof  by  the  statis- 
tical method,  but  we  are  nevertheless  justified  in  pointing  out  the 
unanimous  opinion  of  those  physicians  who  commanded  a  larger 
practical  experience  as  to  the  occurrence  of  scrofulosis.  Two 
circumstances  are  of  special  importance  in  this  respect.  In  the 
first  place,  it  can  frequently  be  shown  that  the  parents  of  scro- 
fulous children  were  also  scrofulous  in  their  early  age,  and, 
in  the  second  place,  parents  affected  with  tuberculosis  generate 
frequently  scrofulous  children,  the  latter  circumstance,  how- 
ever, being  by  no  means  the  rule. 

Every  practitioner  has  frequent  opportunities  for  observing  how  children  of 
parents  affected  with  pulmonary  tuberculosis  grow  up  apparently  healthy,  never  in 
their  childhood  presenting  any  symptoms  of  scrofulosis,  but  still  becoming  sub- 


'  See  Vol.  V.  of  this  CyclopEodia. 
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ject  to  tuberculosis  at  the  time  of  puberty.  In  view  of  the  frequency  of  such 
observations  it  must  be  admitted  tliat  hereditary  transmission  of  the  predisposition 
to  puhnonary  tuberculosis  may  take  place  without  tlie  mediation  of  scrofulosis. 
Such  are  probably  cases  of  liereditary  transmission  of  weakness  in  the  respiratory 
apparatus  itself,  which  may  coexist  witli  a  normal  condition  of  the  lymphatic 
apparatus.  On  the  other  hand,  scrofulosis  is  hereditary  in  some  families  in  which 
the  occurrence  of  tuberculosis  is  very  rare. 

The  question,  so  much  discussed  formerly,  wliether  the  pre- 
disposition only  to  scrofulosis  could  be  transmitted  or  the  dis- 
ease itself  inherited,  must  be  looked  upon  as  settled,  the  decision 
being  given  universally  in  favor  of  the  transmission  of  the  mere 
predisposition,  because  there  is  no  foundation  in  fact  for  the 
other  alternative. 

Lebert  was  able  to  prove  hereditary  transmission  in  one-third  of  eighty-eight 
cases.  Balman  ascertained  that  among  141  scrofulous  patients  nine  had  lost  tlie 
father,  and  eleven  the  mother  by  tuberculosis,  while  thirty  cases  of  tuberculosis  had 
occurred  in  near  or  distant  relatives  of  the  rest. 

It  is  also  supposed  that,  independently  of  the  hereditary 
transmission  of  scrofulosis  properly  so-called,  oldage^  near  blood- 
relationship,  and  a  cacliectic  condition  of  the  parents  may 
become  causes  of  a  hereditary  predisposition  to  this  disease.  Prob- 
able as  this  supposition  may  be,  there  is  as  yet  no  statistical  con- 
firmation of  it. 

The  geographical  distribution  of  scrofulosis  is  so  universal 
that  there  is  hardly  a  single  locality  which  may  be  said  to  be  free 
from  it.  On  the  other  hand,  we  cannot  point  out  any  climatic 
peculiarities  of  those  countries  or  parts  of  countries  in  which 
scrofulosis  occurs  as  a  prominent  endemic  disease.  We  find  it 
in  the  cold  northern  region  and  in  the  temperate  zone  among  all 
the  civilized  nations  of  Europe,  as  under  the  tropics  (among 
Negroes,  Hottentots,  etc.).  It  has  been  stated  by  travellers  that 
in  some  regions  (according  to  Livingstone,  for  example,  in  some 
regions  of  Central  Africa,  according  to  others  among  the  Indians 
and  Kabyles)  scrofulosis  is  almost  unknown.  This  immunity, 
if  it  should  be  confirmed,  would  have  to  be  ascribed  to  a  certain 


'  Compare  the  detailed  account  of  it  in  4.  HiracJCs  Handbook  of  Pathological  History 
and  Geography.  I.  494-521. 
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mode  of  living  rather  than  to  climatic  influences.  It  might,  per- 
haps, be  admitted  that  countries  in  which  sudden  changes  of  tem- 
perature occur  frequently,  exert  a  special  influence  because  such 
changes  furnish  a  potent  exciting  cause  of  scrofulosis.  In  this 
regard  the  statement  is  of  interest  that  persons,  especially  chil- 
dren, transplanted  from  the  tropics  to  the  temperate  zone,  are 
frequently  attacked  by  scrofulosis.  * 

How  widely  scrofulosis  is  spread  in  some  countries,  we  may 
gather,  for  example,  from  the  statement  of  Philipps,  according  to 
whose  estimates  twenty-four  per  cent,  of  the  whole  population 
of  England  are  suffering  from  scrofulosis  ;  in  France  the  average 
of  conscripts  declared  to  be  unfit  for  military  duty  on  account  of 
scrofulosis  amounted  to  one  per  cent,  in  a  period  of  twenty 
years,'  while  an  examination  of  the  French  captives  in  the  late 
Franco- German  war  furnished  sufficient  evidence  that  scrofu- 
losis occurs  with  extraordinary  frequency  even  among  the  sol- 
diers of  the  French  army. 

The  estimates  of  the  frequency  of  scrofulosis,  from  tables  of  mortality,  are  ve 
unreliable,  because  in  most  reports  rachitis  and  scrofulosis  are  not  distinguished, 
and  again  cases  of  death  from  diseases  of  joints  and  bones,  a  large  proportion  of 
which  originate  from  scrofulosis,  are  not  counted  under  this  head ;  besides  tliat,  it  is 
highly  probable  tliat  in  the  case  of  scrofulosis,  the  rates  of  sickness  and  mortality 
are  not  parallel,  because  social  conditions  exert  an  undeniable  influence  on  the  course 
and  severity  of  this  disease.  According  to  our  present  information  on  this  subject 
the  average  rate  of  mortality  from  scrofulosis  is  from  6  to  16  in  1,000  deaths  from 
all  causes. 

The  conditions  of  the  soil  do  not  seem  to  exert  any  influence 
on  the  frequency  of  scrofulosis ;  this  must  be  said  especially  of 
its  elevation,  which,  according  to  some  authors,  considerably 
influences  the  occurrence  of  tuberculosis.     Scrofulosis  occurs 


'  Cooper,  Annual  Med.  Rev.  II.  130.  Pearson,  ibid.  42. 
Boudin,  Traite  de  geogr.  et  de  statist,  med.  II.  1857.  From  the  data  given  ou  page  699 
of  this  work,  it  may  be  inferred  of  how  little  importance  the  character  of  the  climate  and 
soil  (elevation  and  other  conditions)  really  is  as  to  the  frequency  of  scrof cdosis.  Cor- 
sica, the  Mediterranean  coast,  and  the  northern  department  of  Pas-de-Calais  furnished 
the  smallest  number  of  scrofulous  subjects;  the  department  of  Bas-Rhiu,  Rhine,  Seine, 
Moselle,  Puy  de  Dome,  Hautes-Alpes  an  equal  number ;  while  contiguous  departments 
frequently  presented  opposite  extremes  of  frequency. 
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with  equal  frequency  in  the  low  plains  of  Holland,  on  the  plateau 
of  Castile,  in  the  mountain  villages  of  Saxony,  Silesia,  and 
Bohemia,  2,000-3,000  feet  above  the  sea-level ;  and,  according  to 
MucClellan,  in  the  Himalaya  Mountains  even  in  sites  13,000  feet 
high.  The  humidity  of  the  soil  is  equally  devoid  of  any  con- 
stant relation  to  the  frequency  of  our  disease,  as  v^ill  be  seen 
from  the  fact  that  some  authors  maintain  a  relation  of  reciprocal 
exclusion  between  malaria  and  scrofulosis,  while  others  look 
upon  swampy  soil  as  an  element  favorable  to  the  development  of 
scrofulosis.  Of  the  geological  formation  of  the  soil  the  same 
may  be  said,  so  far  as  we  know  at  present. 

The  connection  between  the  frequency  of  scrofulosis  and  the 
social  conditions  of  a  given  population  is  universally  admitted, 
and  rests  on  very  good  proof,  although  it  is  not  possible  to  point 
out  individual  circumstances  as  the  essential  ones,  because  we 
have  to  deal  with  a  concurrence  of  causes,  the  influence  of  every 
single  one  of  which  cannot  be  accurately  defined. 

In  all  probability  poverty  favors  the  frequency  of  scrofulo- 
!  sis,  as  a  general  rule.^  This  relation  is  not  a  constant  one  ;  there 
!  are  regions  in  which  the  greatest  misery  prevails  while  scrof u- 
I  losis  rarely  occurs  there,'  and  on  the  other  hand  it  may  be  fre- 
(  quently  found  in  thrifty  districts,  just  as  daily  experience  proves 
t  the  existence  of  it  among  families  in  the  most  affluent  circum- 
?  stances.  The  probable  cause  of  this  phenomenon  is  to  be  found 
i  in  the  circumstance  that  in  poorer  districts  a  great  many  weak 
t  children  die  in  the  earliest  period  of  life  which  might  have  been 
>  saved  by  proper  care,  and  furnished  a  large  increase  of  the 
scrofulous  population  as  elsewhere.  On  the  other  hand,  it 
1  must  not  be  forgotten  that  the  quality  of  food  is  of  great 
■  importance,  and  improper  diet  is  as  frequent  in  rich  districts  as 

I  ■  

'  Marc  (V En-pine  states  that  in  Geneva  eight  per  mille  of  the  deaths  among  the  well-to- 
•i  do-classes  are  caused  by  scrofulosis,  while  among  the  total  population  sixteen  per  mille 
''x  occur  from  the  same  cause.  It  must  be  remembered,  however,  that  the  death -rata 
c  does  not  accurately  express  the  rate  of  sickness. 

Virc/icno,  Arch.  f.  path.  Anat.  II.  p.  170,  1848,  found  a  district  in  Upper  Silesia,  in 
*  which  typhus  prevailed  along  with  the  highest  degree  of  social  misery,  remarkably  free 
irUom  scrofulosis. 
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among  poor  populations.^  The  custom  of  bringing  up  children 
by  the  spoon  prevails  almost  universally  in  some  rich  agricultural 
districts,  and  experience  teaches  us  moreover  that  excess  may 
have  the  same  effect  as  want. 

The  diet  of  children  in  the  first  period  of  life  has  from  time 
immemorial  been  regarded  as  an  important  element  in  the  etiology 
of  scrofulosis. 

The  general  proposition  that  a  spoon-fed  child  shows  less  re- 
sistance against  morbific  infiuences  than  one  nursed  at  the  breast, 
is  not  difficult  to  understand,  but  this  is  also  the  sum  of  our 
knowledge  on  this  subject. 

Certain  articles  of  food  have  been  held  responsible  for  the 
disease,  for  instance,  potatoes  and  rye  bread  in  excessive  quanti- 
ties, and  a  coarse  vegetable  diet  in  general.  Those  authors  ^vho 
looked  upon  diseases  of  the  alimentary  canal  as  the  primary 
cause  of  scrofulosis  (Carmichael,  Huf eland,  and  others),  were 
especially  inclined  to  attribute  great  influence  to  this  agent, 
which  appeared  all  the  more  important  because  definite  indica- 
tions could  be  deduced  from  this  connection  for  dietetic  treat- 
ment. Hufeland  certainly  goes  too  far  in  saying  that  every  child 
could  be  made  scrofulous,  especiall}^  by  improper  diet ;  but  the 
influence  of  diet  cannot  be  denied  altogether. 

There  is  good  reason  for  looking  upon  a  coarse  vegetable  diet  as  hurtful  in  this 
respect,  because  it  implies  the  consumption  of  relatively  large  quantities  of  food 
deficient  in  really  nutritious  substances,  and,  besides  that,  mechanical  irritation  of 
the  intestinal  raucous  memljrane  from  the  very  nature  of  the  materials  of  this  class. 
When  introduced  into  the  alimentary  canal  o£  a  new-born  child,  adapted  to  an  ex- 
clusive milk  diet,  the  irritating  effects  of  such  improper  food  will  show  themselves 
all  the  more  severe.  Besides  the  mechanical  irritation,  we  have  to  consider  that 
caused  by  decomposing  and  rotten  iugesta  of  this  description. 

Admitting  the  influence  of  bad  food,  and  understanding 
without  difficulty  how  catarrhal  irritation  of  the  intestinal  mu- 
cous membrane  and  inflammatory  cell  proliferation  in  the  lym- 
phatic apparatus  of  the  alimentary  canal  may  arise  in  this  man- 

'  We  mention  here  only  the  statement  of  Hush  that  scrofulosis  is  very  frequent  in 
Schonen,  the  richest  province  of  Sweden,  where  infants,  ahuost  immi  diately  after  their 
birth,  are  fed  on  coffee,  sour  bread,  and  potatoes.  A  similar  state  of  affairs  is  found  in 
thrifty  districts  of  Bavaria,  Saxony,  etc. 
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ner,  one  can  see  in  all  this  mainly  an  excitiiKj  cause^  which  favors 
the  appearance  of  scrofulosis  only  on  the  ground  of  an  existing 
predisposition.  In  this  respect  bad  food  is  to  be  placed  among 
the  noxious  irritating  influences  which  generally  cause  scrofu- 
lous affections  in  the  skin  and  mucous  membranes. 

A  second  factor  which  has  been  represented  as  one  of  the 
fundamental  causes  of  scrofulosis  already  by  Kaempf,  and  later 
by  Baudelocque,  is  'bad  air.  Here  we  have  again  to  deal  with  a 
condition  to  which  the  poor  population  of  large  cities  is  especially 
liable,  where  many  families  are  crowded  together  in  small  apart- 
ments with  insufficient  ventilation  and  exposed  to  the  influence 
of  vitiated  air  in  an  eminent  degree.  If  this  condition  really  ex- 
erted the  influence  ascribed  to  it  by  Baudelocque,  we  would  be 
obliged  to  assume  a  striking  contrast  in  the  frequency  of  scro- 
fulosis among  the  urban  and  rural  populations ;  this  contrast, 
however,  does  not  exist  in  reality. 

Philipps  has  already  proved  that  the  facts  stated  by  Baudelocque  are  incorrect, 
especially  in  regard  to  England,  where  scrofulosis  is  actually  more  frequent  in  the 
rural  districts  than  in  the  large  towns.  Lebert  mentions,  among  other  districts,  the 
cantons  of  Vaud  and  Geneva,  celebrated  for  their  pure  atmosphere,  where  scrofu- 
losis is  found  as  frequent  among  the  rural  population  as  in  the  towns.  In  the  ore- 
mountains  of  Saxony  also  scrofulosis  is  very  frequent,  as  Ettmueller  states  (and  the 
J  author  is  able  to  confirm  from  i)ersonal  observation). 

In  spite  of  all  this  it  cannot  be  denied  that  vitiated  air  exerts 
i  a  favorable  influence  on  the  development  of  scrofulosis.  That 
(  children  living  in  the  country  spend  more  time  in  the  open  air, 
i  is  very  true,  generally  speaking;  but,  on  the  other  hand,  it  must 
I  be  admitted  that  the  dwellings,  and  especially  the  sleeping  apart- 
r  ments,  are  much  more  unhealthy  in  the  rural  districts  than  in 
T  towns.    The  accumulation  of  animal  and  human  excreta  in  the 
~  vicinity  of  dwellings,  the  disinclination  of  the  rural  population 
to  ventilate  their  rooms  sufficiently,  the  faulty  construction  and 
overcrowding  of  school-rooms  in  most  places,  all  this  sufficiently 
l)roves  that  children  living  in  the  country  are  by  no  means  ex- 
f-'mpt  from  the  evils  of  bad  air.    In  instituting  such  comparisons 
It  would,  moreover,  be  necessary  to  go  much  further  into  details  ; 
•^liat  the  occuj)ation  is  of  great  importance  (domestic  industry  or 
',?iiculture)  in  this  regard,  is  self-evident. 

VOL.  XVL— 49 
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The  great  influence  exerted  by  vitiated  air  is  especially  de- 
monstrated by  the  great  frequency  of  scrofulosis  in  places  of 
conlinement,  where,  in  many  cases,  the  diet  is  perfectly  healtliy. 

Hirscli  (1.  c.)  mentions  a  large  number  of  facts  in  illustration  of  this. 

Autenrieth^  drew  attention  to  the  frequency  of  scrofulosis  in  penitentiaries 
(so-called  penitentiary-scrophuke).  Of  special  interest  is  the  statement  of  Doepp 
that  in  a  boarding-school  at  St.  Petersburg  four  times  as  many  girls  as  boys  were 
affected  with  scrofulosis,  although  their  diet  and  room  accommodations  were  the 
same;  the  cause  of  this  difference  was  found  in  the  persisting  sedentary  habits  of 
the  female  pupils  and  their  greater  confinement  to  the  small  rooms  of  the  institution. 

The  author  has  before  him  the  sick  lists  of  the  Saxon  Blind  Asylum,  mainly 
inhabited  by  children,  for  a  period  of  thirty  years.  The  greater  part  of  these  chil- 
dren were  already  affected  with  scrofulosis  at  the  time  of  their  admission  into  the 
institution.  From  these  tables  it  appears  that  the  cases  of  scrofulosis  have 
decreased  to  less  than  one-half  of  the  previous  number  (from  twenty-five  to  ten  per 
cent,  of  all  cases  of  sickness),  since  the  pupils  have  been  required  to  take  frequent  j 
exercise,  especially  gymnastic  exercises,  in  the  open  air. 

Besides  the  above-mentioned  causes,  great  stress  has  been  laid  I 
on  deficient  culture  of  the  skin.    The  influence  of  this  factor  ha%j 
however,  been  certainly  overrated  ;  scrofulosis  being  frequently 
found  in  persons  of  cleanly  habits,  while  populations  coverec 
with  filth  may  remain  comparatively  free  from  it  (scrofulosis 
frequent  in  England  and  Holland,  rare  in  Palermo,  for  examiDle).'] 

The  influence  of  improper  food  on  the  origin  of  scrofulosis! 
has  been  already  mentioned,  but  only  as  one  of  general  hurtfulfj 
ness.    Lately  the  suspicion  has  been  raised  that,  through  tht 
means  of  food,  and  especially  of  cow' s  milk^  a  specific  matter 
may.  be  transmitted  which  gives  rise  to  disorders  corresponding 
in  their  progress  to  certain  forms  of  scrofula. 

It  was  pointed  out  first  by  Yillemin,  and  then  b}^  Klebs,  that 
the  symptoms  of  animals  artificially  infected  with  tubercular  mat 
ter  corresponded  with  those  of  scrofulosis,  but  so  far  no  proof 
was  furnished  that  this  analogy  could  be  considered  as  an  etioj 
logical  identity,  and  no  such  origin  as  in  the  case  of  inocuj 
lated  animals  could  be  asserted  for  the  scrofulosis  of  children.| 
When,  however,  the  pearl  disease  of  cattle  was  recognized  as  a 


'  Spec.  Nosologie  und  Therapie.    Wiirzburg,  1836.    II.  p.  333. 
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disease  equivalent  to  tuhorculosis,  and  when,  later  on,  it  had 
been  demonstrated  that  this  disorder  could  be  transmitted  not 
only  by  inoculation  but  also  through  the  milk,  the  opinion  could 
be  maintained  that  cow's  milk  miglit  become  a  vehicle  of  infec- 
tion, and  its  use  threaten  danger  to  young  children. 

It  is  not  possible  to  enter  here  into  the  details  of  this  highly 
important  question.  We  have  only  room  for  a  few  remarks. 
In  the  first  place,  we  shall  give  prominence  to  the  histological 
identity  of  the  pearly  nodules  of  cattle  with  human  tubercle, 
which  is  now  established  beyond  doubt. 

The  suspicion  as  to  the  identity  of  "  pearl  disease"  with  tuberculosis  was  ah-eady 
expressed  in  earlier  times.  The  apparent  reasons  against  this  identity,  drawn  frona 
tlie  investigations  of  Virchow,  wlio  compared  the  minute  structure  of  the  pearly 
nodule  with  that  of  some  species  of  lymphosarcoma,  fell  to  the  ground,  since,  by 
the  investigations  of  E.  Wagner,  the  structure  of  human  tubercle  has  become  more 
accurately  known,  and  Schueppel  ^  demonstrated  the  com]Dlete  correspondence  in 
the  structure  of  pearly  nodules  and  tubercles. 

Of  still  greater  importance  to  our  question  are  the  positive 
results  obtained  by  feeding  different  species  of  animals  (hogs, 
calves,  rabbits)  on  the  milk  of  cows  affected  with  pearl  disease. 
We  call  attention  in  this  respect  to  the  experiments  of  Gerlach, 
Ziirn,  Harms,  Klebs,  Chauveau,  and  others, from  which  it  may 
be  seen  that  tuberculosis  may  be  generated  most  easily  in  herbi- 
vorous, but  also  frequently  in  omnivorous  animals  by  feeding 
them  on  such  milk.  And,  what  is  of  the  greatest  interest  to  our 
subject,  in  some  cases  of  tuberculosis  so  communicated,  the  affec- 
tion of  the  lymphatic  glands  is  the  most  prominent  change.  The 
analogy  with  some  forms  of  human  scrofulosis  and  tabes  mesen- 
terica  becomes  all  the  more  striking,  as  not  only  the  mesenteric 
but  also  the  cervical  glands  become  tuberculous. 

On  the  ground  of  such  facts,  Bollinger  expresses  the  opinion  that  certain  forms 
of  scrofulosis  are  nothing  else  but  manifestations  of  tuberculosis  in  its  incipient 
stage,  and  accepts  the  view  of  Villemin,  who  concluded  from  his  experiments 
(according  to  the  positive  or  negative  result  of  his  inoculations)  that  there  is  a  spe- 
cifically tubercular  and  a  non-tubercular  scrofulosis. 


'  TJcber  die  Identitat  dcr  Tuberculose  und  Perlsucht.  Virch.  Arch.  1872. 
-  See  BoUinf/e7'\s  article  on  Tuberculosis  by  Inoculation  and  Feeding.    Arch,  f.  exp, 
Phannac.  und  Pathol.    Vol.  I.  Nos.  4  and  5.  1873. 
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The  pearl  disease  being  a  very  frequent  disorder  among  cows, 
especially  in  the  vicinity  of  large  cities  (a,ccording  to  Gerlach, 
more  than  fifty  per  cent,  of  the  live  stock  in  Hanover  are  sub- 
ject to  this  disease  ;  according  to  Guenther  and  Harms,  only 
one-third  of  one  per  cent. ;  according  to  Ziirn,  in  the  vicinity  of 
Jena,  from  sixteen  to  twenty  per  cent. ;  while  Bollinger  estimates 
the  rate  of  sickness  at  three  per  cent,  at  the  utmost),  there  is  no 
lack  of  opportunities  for  infection,  if  we  suppose  that  man  is, 
like  other  omnivorous  animals,  susceptible  to  the  virus  trans- 
mitted in  the  milk. 

To  draw  definite  conclusions  from  the  results  of  the  above- 
mentioned  experiments,  for  the  purposes  of  human  pathology, 
would,  as  yet,  be  hazardous.  Aside  from  the  possible  sources  of 
error  which  may  arise  from  the  circumstance  that  the  animals 
selected  for  the  experiment — pigs  especially — are  frequently  sub- 
ject to  cheesy  degeneration  of  the  glands,  searching  crucial  ex- 
j)eriments  are  still  wanting  ;  and,  first  of  all,  the  question  has  to 
be  settled,  whether  a  specifically  tubercular  substance  is  abso- 
lutely indispensable  for  the  production  of  positive  results. 

The  author  believes  that  this  question  deserves  special  attention,  because  he 
found  that  in  rabbits,  fed  on  catarrhal  sputa,  or  even  on  common  pus,  cheesy  affec- 
tions of  the  mesenteric  glands  were  produced  in  several  cases.  Before  admitting 
the  analogy  of  these  glandular  tumors  -with  those  found  in  the  scrofulosis  of  man, 
it  would,  therefore,  be  necessary  to  institute  more  accurate  microscopical  investiga- 
tions, Avhich  are  wanting  thus  far  in  the  above-mentioned  experiments. 

Finally,  great  stress  must  be  laid  on  the  circumstance  that 
so  far  not  a  single  fact  has  been  made  known  which  would  go  to 
prove  the  infection  of  human  subjects  by  the  milk  of  cows  suffer- 
ing from  pearl  disease.  The  question  deserves,  however,  to  be 
kept  before  the  profession,  and  it  would  be  specially  interesting 
to  collect  data  of  comparative  statistics  in  reference  to  the  ratio 
of  cases  of  human  scrofulosis  and  pearl  disease  occurring  in 
certain  regions. 

According  to  what  has  been  stated  above,  hereditarj^  predis- 
position plays  the  most  important  part  in  the  etiology  of  scrofu- 
losis, while,  on  the  other  side,  unfavorable  hygienic  conditions, 
especially  those  in  regard  to  food  and  air,  excite  this  disease,  or 
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at  least  favor  the  development  ol'  its  seeds,  existing:  from  the 
time  of  birth.  Thus  we  find  here  already  an  intermingling  ol* 
^  predl'iposing  and  exciting  causes.  In  the  latter  respect,  how- 
ever, a  great  number  of  other  agents  come  into  play,  all  irritative 
processes  in  fact,  the  anomalous  constitution  of  scrofidous  sub- 
jects, as  we  have  already  remarked,  being  characterized  by  a 
peculiar  inflammatory  reaction  of  the  tissues  against  irritants  of 
relatively  even  insignificant  importance.  A  noxious  influence, 
wliich,  in  a  healtliy  child,  generates  only  a  slight  transitory  cold, 
a  mild  conjunctivitis,  causes,  in  a  scrofulous  one,  an  obstinate 
chronic  coryza,  a  conjunctivitis  of  chronic  duration,  which  may 
proceed  to  the  severest  forms  of  keratitis,  etc. 

Setting  aside  traumatic  and  mechanical  irritations,  certain 
infectious  diseases  must  be  licensed,  before  all  others,  of  exciting 
the  breaking  out  of  scrofulosis.  Very  frequently  the  first 
symptoms  of  the  disease  appear  immediately  after  an  attack  of 
measles.  As  this  disorder  causes  considerable  irritation  not  only 
of  the  skin,  but  also  of  the  mucous  membrane  of  the  eyes  and  the 
respiratory  tract,  the  connection  of  cause  and  effect  is  easily 
understood. 

Scarlatina,  diphtheritis,  typhoid  fever,  small-pox,  and  whoop- 
ing-cough are  among  the  less  frequent  exciting  causes. 

Frequent  experience  shows  that  vaccination  also  may  not 
infrequently  be  followed  by  a  breaking  out  of  scrofulous  sym]p- 
toms.  In  such  cases  it  is  difficult  to  convince  the  non-medical 
public  that  this  may  happen  without  the  transmission  of  any 
infecting  matter  through  the  instrumentality  of  the  vaccine  virus, 
a  circumstance  successfully  made  use  of  by  the  agitators  against 
vaccination. 

It  is  to  l)e  supposed  that,  in  the  majority  of  these  cases,  vaccination  only  excites 
the  dormant  disease,  for  it  is  frequently  possible  to  find  in  the  previous  history  of 
the  vaccinated  child,  or  in  the  condition  of  its  parents,  brothers,  and  sisters,  suffi- 
cient reasons  for  a  pre-existing  disposition  to  scrofulosis.  Whether  it  be  possible  to 
transmit  scrofulosis,  respectively  tuberculosis,  by  lymph  taken  from  a  scrofulous 
child,  cannot  be  asserted  with  any  degree  of  certainty  either  in  the  positive  or  in 
the  negative.  The  experiments  on  animals,  which  seem  to  speak  in  favor  of  such 
an  assertion,  are  to  be  judged  of  witli  the  greatest  reserve,  because,  even  granting 
that  tubercles  may  be  transmitted  by  inoculation,  the  question  always  recurs,  are 
these  tubercles  the  product  of  an  infecting  material  introduced  from  without,  or 
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merely  the  result  of  inllammatory  irritation  on  the  basis  of  a  constitutional  predis- 
jiosition  ?  At  all  events,  the  caution  of  the  imperial  (German)  statute  on  vacciya- 
tion,  Avhich  prohibits  tlie  taking  of  lymph  from  a  scrofulous  child  for  tlie  pur- 
pose of  vaccinating  others  with  it,  seems  justified;  this  caution,  however,  becomes 
illusory,  in  the  majority  of  cases,  so  far  as  first  vaccinations  are  concerned,  because 
scrofulosis  generally  does  not  show  itself  during  the  first  years  of  life,  and  proof 
for  the  possiljle  existence  of  a  scrofulous  constitution  can  be  found  only  by  an 
examination  of  the  i)hysical  condition  of  the  parents,  brothers,  and  sisters  of  the 
child. 

However  frequently  we  may  sncceed  in  finding  a  definite 
irritation  as  exciting  cause  for  the  breaking  out  of  scrofulosis, 
there  are,  nevertheless,  cases  enough  in  which  the  disease  has 
apparently  a  spontaneous  origin.  Balman,  for  example,  could 
point  out  an  exciting  cause  only  in  one-half  of  his  cases ;  but 
we  must  not  infer  from  such  statements  that  there  really  was 
none  at  all.  The  primary  occurrence  of  scrofulosis  in  portions 
of  the  skin  and  mucous  membrane  which  are  exposed  to  fre- 
quent irritation,  speaks  of  itself  for  the  infiuence  of  an  irritant 
which  may  be  so  insignificant,  however,  that  it  is  overlooked. 

If,  in  conclusion,  we  look  to  special  individual  conditions 
related  to  the  frequency  of  scrofulosis  we  find  that  sex  exerts 
no  essential  influence  in  this  respect.  Some  authors  assert 
greater  frequency  of  scrofulosis  in  the  female,  others,  on  the 
contrary,  in  the  male  sex.  It  appears  well  ascertained,  however, 
that  the  severe  forms  of  the  disease,  ending  in  death,  especially 
those  accompanied  with  afi'ections  of  the  bones  and  joints,  occur 
with  somewhat  greater  frequency  among  boys. 

The  assertion  that  scrofulosis  lasts  not  rarely  beyond  the  age  of  puberty  in  the 
female  sex,  while  in  the  male  it  dies  out  at  that  period,  is  not  unfounded  in  fact. 
This  difference  has  been  explained  by  the  peculiar  physiological  character  of  the 
female  organization,  which  even  in  adult  life  resembles  more  closely  that  of  the 
child. 

Dolaeus  remarks  already  that  scrofulous  tumors  of  the  glands  are  more  fre- 
quent among  adult  females  than  among  men,  and  sees  in  that  fact  a  divine  punish- 
ment of  female  vanity  which  delights  in  hanging  all  sorts  of  jewelry  around  the 
neck. 

! 

As  to  age,  scrofulosis  occurs  with  greatest  frequency  between  i 
the  third  and  fifteenth  years.  Glandular  tumors  especially  occur 
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seldom  before  the  second  3^eai',  while  cutaneous  eruptions,  otitis, 
etc.,  are  not  unfrequently  observed  much  earlier  in  children  who 
afterwards  became  affected  with  scrofulous  tumors  of  the  glands. 

It  is  very  rare  that  scrofiilosis  makes  its  first  appearance  in  adult  life  after 
puberty;  more  frequently  the  disease  continues  from  early  life  beyond  that  period  ; 
sometimes  we  observe  the  appearance  of  symptoms,  answering  the  description  of 
scrofulosis,  at  an  advanced  age  in  jjeople  who  had  been  scrofulous  in  their  child- 
hood. Thus,  we  have  occasion  now  and  then  to  see  a  new  accession  of  spondylitis 
in  old  i)eople  who,  when  young,  became  subject  to  kyphosis  in  consequence  of 
cheesy  ostitis,  the  disease  having  remained  stationary  for  a  long  period  of  time. 

Of  all  cases  of  scrofulous  glandular  tumors  observed  by  Lebert  one-twelfth 
occurred  during  the  first  five  years,  one-fifth  between  five  and  ten  years,  almost  one- 
third  between  ten  and  fifteen,  and  two-sevenths  between  ten  and  twenty. 

Different  attempts  have  been  made  to  refer  the  predisposition 
to  scrofulosis  to  certain  peculiarities  of  bodily  habit.  It  was 
asserted  that  light-haired  children,  with  blue  eyes  and  delicate 
skin,  incline  to  scrofulosis,  an  assertion  which  has  been  refuted 
by  the  extensive  statistical  researches  of  Philipps,  which  conclu- 
sively show  that  the  different 'Conditions  of  skin  and  hair  stand 
in  the  same  relation  to  each  other  among  the  scrofulous  as 
among  the  respective  populations  in  general. 

Whatever  else  has  been  said  of  the  scrofulous  habit  will  be 
referred  to  in  another  chapter. 

The  connection  between  racJiiiis,  cretinism,  faw.ts,  and  scro- 
fulosis which  was  formerly  believed  to  exist,  may  be  dismissed 
very  briefly.  While  formerly  all  these  disorders  were  comprised 
under  one  head,  and  even  scabies  added  thereto,  we  can  now 
assert  very  definitely  that  there  is  no  connection  between  them 
whatsoever  (except  that  favus  might  act  as  an  exciting  cause), 
and  that  no  one  of  these  diseases  either  induces  or  excludes  the 
appearance  of  the  others. 

Pathology. 

General  Course  of  the  Disease. 

Since  the  cause  of  scrofulosis  has  been  found  in  a  general 
disturbance  of  nutrition,  many  authors  have  endeavored  to  detect 
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certain  peculiarities  in  tlie  habit  of  the  body  from,  which  the  dor- 
mant predisposition  to  tliis  disease  might  be  recognized  even 
before  the  appearance  of  its  symptoms.  Accordingly,  we  find 
already  in  the  writings  of  Cullen,  Stoll,  and  especially  of  Hufe- 
land,  Kortum,  and  others,  detailed  descri^Dtions  of  the  scrofu- 
lous lidbit. 

Just  as  a  torpid  and  an  erethic  form  of  ]3hthisis  were  assumed, 
so  two  principal  types  of  the  scrofulous  habit  were  created. 

The  habit  of  erethic  scrofulosis  is  characterized  by  a  delicate 
frame  of  body,  deficient  muscular  development,  fine  skin  inclined 
to  blushing,  transparency  of  blue  interlacing  veins,  especially  in 
the  temporal  region  and  on  the  eyelids,  soft  hair  of  mostly  light 
color,  beautiful  blue  lustrous  eyes  with  dilated  pupils,  lively 
irritable  temper,  early  development  of  the  sexual  desu-e  and  of 
the  intellect. 

Duval  goes  so  far  in  this  respect  as  to  assert  that  all  persons  distinguished  by 
prevalent  development  of  the  brain  and  greater  intelligence,  owe  their  superiority 
to  the  fact  of  having  been  somewhat  scrofulous  in  their  childhood  1 

Some  authors  insist,  moreover,  on  the  peculiar  irritability  of 
the  mucous  membranes,  especially  that  of  the  respiratory  tract 
in  the  erethic  form  of  scrofulosis,  which  consequently  furnishes 
the  largest  number  of  cases  of  pulmonary  phthisis. 

The  habit  of  torpid  scrofulosis  is  characterized  by  a  burly 
frame  of  body,  bloated  appearance,  richly  developed  adipose 
tissue  (vulgarly  called  flabby  flesh),  and  muscles  incapable  of 
great  exertion.  The  head  is  large,  the  physiognomy  becomes 
heavy  and  unpleasant  by  the  thick  nose  and  upper  lip,  the  broad 
jaw^s  and  short,  thick  neck;  a  tumid  abdomen  completes  the 
j)hysical  features  of  this  habit,  while  the  psychological  character 
is  distinguished  by  a  sluggish  phlegmatic  disposition  and  deli- 
cient  intellectual  development. 

Among  scrofulous  patients,  some  are  no  doubt  to  be  found 
who  represent  the  image  of  both  these  extreme  types  in  a  salient 
manner  ;  the  impartial  observer  will,  however,  concede  that  the 
majority  of  cases  lie  between  the  two  extremes,  or  represent  a 
mixture  of  the  characters  of  both,  as  it  happens  with  all  such 
classifications. 
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TIow  imperfectly  the  ground  was  covered  with  this  chissification  may  be  readily 
seen  from  the  fact  that  it  was  considered  necessary  to  assume  a  so-called  "  medium  " 
habit,  standing  between  the  erethic  and  torpid  one  (Ruete).  In  this  way  it  could 
not  be  difficult  to  place  each  individual  case  under  a  distinct  general  head.  How 
imperfectly  those  succeed  who  want  to  point  out  characteristic  signs  of  the 
scrofulous  habit  already  before  the  appearance  of  any  symptoms  of  scrofulous 
disease,  may  be  best  seen  by  reading  such  descriptions  as  Bazin's,  who  charac- 
terizes the  said  habit  in  such  a  manner  that  every  imaginable  kind  of  whatsoever 
constitutional  peculiarity  is  comprised  by  it. 

Some  features  claimed  as  characteristic  of  the  scrofulous 
habit  really  belong  to  the  already  developed  disease. 

Among  these  are  the  thick  upper  lip  and  nose,  the  bloated  appearance  of  the 
face,  and  the  tumefied  neck.  Very  often  physiognomies,  previoudly  in  no  way 
striking,  are  seen  to  undergo  these  characteristic  changes  after  tumefaction  of  the 
cervical  glands  (and  consequent  arrest  of  the  lymphatic  and  venous  current)  has 
taken  place.  This  physiognomy  is,  however,  wanting  in  all  those  cases  in  which 
the  main  seat  of  scrofulosis  is  in  other  parts — for  example,  in  scrofulosis  of  the 
mesenteric  glands  ;  here  other  phenomena  appear  in  the  foreground — tumid  abdo- 
men, great  emaciation,  aneemia,  etc. 

What  remains,  after  deducting  the  changes  wrought  by  the 
fully  developed  disease,  is  by  no  means  characteristic  of  scrofu- 
losis, and  designates  nothing  but  extreme  constitutional  types, 
as  we  generally  find  them  during  the  period  of  childhood. 

We  must,  before  all,  remember  that  the  conditions  under  which  the  develop- 
ment of  scrofulosis  most  frequently  takes  place,  ai'e  most  apt  to  impress  on  the 
respective  individuals  a  morbid  appearance.  If  bad  air,  insufficient  or  improper 
food,  and  descent  from  weak  parents,  exert  an  influence  on  the  development  of 
this  disease,  we  shall  easily  understand  why  children  become  scrofulous  who  were 
previously  anaemic  and  poorly  nourished.  That  such  phenomena,  however,  and  scrof- 
ulosis do  not  stand  necessarily  in  the  relation  of  cause  and  effect,  that  we  are  not 
justified  in  ascribing  scrofula  to  "lymphatic  anaemia,"  as  has  been  clone,  is  readily 
shown  by  the  simple  fact  that  children  in  the  best  social  conditions,  of  blooming 
aspect  and  apparently  luxuriant  health,  become  not  infrequently  the  victims  of 
scrofulosis. 

After  all  that  has  been  said,  we  have  to  look  for  the  chief 
criterion  of  the  scrofulous  constitution  in  the  abnormal  reac- 
tion of  the  body  against  irritating  influences.  We  may  grant, 
liowever,  that  it  is  not  unimportant,  in  a  therapeutical  as  in  a 
prognostic  point  of  view,  to  lay  stress  on  the  general  habit  of 
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scrofulous  patients.  In  tliis  respect  even  the  extremes  of 
erethic  and  torpid  scrofulse  may  be  retained,  provided  always 
that  we  do  not  mean  thereby  something  specifically  characteristic 
of  scrofulosis. 

The  course  of  scrofulous  affections  is  an  eminently  varied 
one.  It  is  therefore  almost  impossible  to  give  a  general  descrip- 
tion of  it.  We  shall  understand  this  difficulty  all  the  more 
readily  because  we  know  that  we  have  to  deal,  not  with  specific 
products  of  a  scrofulous  infection,  but  with  a  modification  of 
different  morbid  processes  by  a  constitution  of  peculiar  predis- 
position. 

In  many  cases,  as  we  have  stated  already  under  the  head  of 
Etiology,  a  definite  exciting  cause  may  be  recognized,  with 
which  the  breaking-out  of  the  scrofulous  affection  is  connected, 
as,  for  instance,  vaccination,  measles,  etc.  In  other  cases  the 
exciting  cause  is  extraordinarily  slight  (catarrhal  conjunctivitis, 
mechanical  injuries,  caries  of  a  tooth,  etc.).  Finally,  in  a  large 
number  of  observed  cases,  it  is  impossible  to  find  out  the  least 
cause,  and  here  we  have  probably  to  deal  with  cases  in  which 
the  disease  develops  itself  on  the  basis  of  a  very  strong  heredi- 
tary predisposition. 

We  have  no  means  of  determining  what  sjnnptoms  appear 
first  when  the  exciting  cause  begins  to  produce  its  effects  ;  "we  do 
not  know  why  in  one  case  the  disease  principally  affects  the 
skin  and  mucous  membrane,  while  in  another  it  manifests  itseU 
earliest  in  the  lymphatic  glands,  or  attacks  the  bones  and  joints 
from  the  very  first.  This  irregularity  in  the  succession  of  s}- mp- 
tonis  and  in  the  selection  of  definite  localities  is  much  more 
marked  in  our  disease  than  in  hereditary  syphilis,  although  this 
also  presents  not  a  few  irregularities  in  this  respect. 

One  must  not  believe,  therefore,  that  in  every  case  of  scrof- 
ulosis of  long  duration  the  severer  forms  must  follow  the  lighter 
ones  ;  in  some  cases  of  many  years'  standing,  nothing  but  affec- 
tions of  the  skin  and  mucous  membrane  are  found  frequently 
enough;  and  equally  erroneous  would  it  be  to  infer  from  the 
presence  of  severer  aifections  the  previous  existence  of  lighter 
ones. 

It  is  certainly  probable  that  hygienic  conditions,  as  well  as 
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acquired  or  inherited  power  of  the  several  kinds  of  tissue  to 
lesist  morbific  agents,  exert  a  certain  kind  of  influence  on  the 
respective  course  of  the  disease ;  but  these  are  factors  of  wiiicli 
we  cannot  form  an  accurate  estimate. 

Althougli  tlie  course  of  tlie  disease  is  not  a  typical  one,  it  is, 
nevertheless,  convenient  to  collect  the  morbid  appearances  in 
definite  groups,  according  to  their  severity  and  localization.  In 
those  cases  in  which  the  severer  forms  arise  out  of  the  ligiiter 
ones,  the  different  groups  would  at  the  same  time  correspond  to 
certain  stages  of  the  disease. 

Emptlons  on  the  skin  and  catarrhal  affections  of  tlie  mucons 
memhranes  are  most  frequently  the  first  sign  of  scrofulosis. 
The  former  have  their  seat  principally  on  the  hairy  scalp  and  in 
the  face,  while  the  latter  invade  the  mucous  membranes  of  the 
organs  of  special  sense,  and  less  frequently  those  of  the  respira- 
tory and  alimentary  tract. 

The  affections  of  the  skin  are  frequently,  throughout  the 
whole  duration  of  the  disease,  or  at  least  in  the  beginning,  only 
superficial,  but  at  the  same  time  very  persistent,  and  especially 
inclined  to  relapse.  The  behavior  of  the  affections  of  the  mucous 
membranes  is  similar.  Swelling  of  the  corresponding  lymphatic 
glands  is  early  associated  with  these  peripheral  processes.  These 
tumefactions  show  at  first,  and  frequently  for  a  long  time,  no 
difference  from  ordinary  swellings  of  the  glands,  the  result  of 
simple  irritative  processes. 

These  tumefactions,  generally  of  small  volume,  disappear 
not  infrequently  as  soon  as  the  peripheral  inflammatory  pro- 
cesses cease. 

The  above-mentioned  phenomena,  which  occur  in  the  lighter 
forms  of  scrofula  or  in  the  earlier  stages  of  the  disease,  have 
been  comprised  by  Bazin  as  the  primary  2^eriod^  and  designated 
by  the  name  of  scrofulides. 

The  more  malignant  and  obstinate  course  is  mainly  charac- 
terized by  the  greater  severity  of  the  glandular  affection,  which 
liere  loses  the  character  of  sympathetic  swelling,  and  continues 
to  develop  even  after  the  disappearance  of  the  peripheral  pro- 
cesses. The  tumor  increases  to  a  considerable  volume,  the  gland 
becomes  hard,  the  several  glands  coalesce  into  a  knotty  bunch  ; 
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inflammation  and  supi^uration  take  place  frequently,  while  in 
other  cases  the  tumefaction  remains  stationary  for  a  long  time, 
until  finally  softening  sets  in,  the  skin  breaks,  and  scrofulous 
ulcers  or  iistuUe  form.  It  is  evident  that  in  these  severer  cases 
the  general  nutrition  must  suffer,  and  a  cachectic  condition 
result.  To  these  severe  affections  of  the  lymphatic  glands, 
especially  when  occurring  on  the  neck,  corresponds  the  charac- 
teristic 23hysiognomy  described  as  belonging  to  the  torpid  type 
of  scrofulosis. 

Simultaneousl}^  with  these  more  persisting  affections  of  the 
lymphatic  glands,  moi"e  deep-seated  affections  of  the  skin  appear, 
while  the  affections  of  the  mucous  membrane  also  become  more 
obstinate  and  spreaduig.  (Bazin  describes  these  phenomena  as 
the  secondary  ]}eriod) 

The  character  of  this  stage  of  scrofulosis  is  dangerous 
enough,  and  threatens  the  whole  constitution  in  more  than  one 
respect,  but  the  scrofulous  affections  attacking  the  osseous  sys- 
tem are  still  more  severe.  Obstinate  arthritis,  periostitis,  osteitis 
(caries  necrotica),  must  be  mentioned  here  (Bazin' s  tlurd  ijeriod).  1 

Besides  the  already  mentioned  disorders,  finally,  severe  affec^ 
tions  of  the  internal  organs  (pulmonary  consumption),  dis-  S 
turbances  of  the  general  nutrition  (amyloid  degeneration,  etc.) 
set  in,  and,  as  a  rule,  the  fatal  termination  of  scrofulosis  is  ^ 
brought  about  by  secondary  processes  (Bazin' s  fourth  period). 

We  have  already  pointed  out  that  the  succession  of  S3nnp- 
toms  in  the  course  of  scrofulosis  is  not  to  be  represented  by  . 
any  systematic  order.  In  any  individual  case  the  above  de-  I 
scribed  stages  may  be  recognized  to  a  certain  degree,  but  th6 
general  course  of  the  disease  is  not  a  continuous  one ;  on  the 
contrary,  it  is  characterized  by  an  irregular  change  of  the  symp- 
toms, which  abate  from  time  to  time,  or  sometimes  even  disap- 
pear so  completely  that  the  hope  is  entertained  of  an  improve- 
ment in  the  patient's  constitution  amounting  to  an  extinction  of 
the  disease.  Suddenly,  and  often  without  any  assignable  cause, 
the  severest  symptoms  reappear,  destroying  by  their  intracta- 
bility all  illusions  as  to  the  success  attained  by  dietetic  or 
medicinal  treatment.  Sometimes  it  is  the  same  group  of  symp- 
toms which,  during  the  whole  course  of  the  disease,  reappears 
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witli  ever-changing  exacerbations  and  remissions ;  sometimes  a 
new  group  presents  itself  after  the  disappearance  of  tlie  ohl  one, 
and  often  the  impression  is  created  of  a  downright  antagonism 
between  the  affections  wliich  succeed  each  other. 

I  have  for  the  last  three  years  under  my  treatment  a  scrofulous  girl,  twelve  years 
old,  who  from  time  to  time  is  troubled  with  ophthalmia,  coryza,  and  eczema  of  the 
face  of  great  severity.  In  this  case  I  could  repeatedly  observe  painful  tumefaction 
to  a  considerable  extent  of  the  cervical  lymphatic  glands  (especially  near  tlie  angles 
of  the  jaw),  whenever  those  phenomena  receded.  As  soon  as  the  first  .symptoms 
exacerbated,  an  evident  remission  of  the  glandular  swelling,  and  especially  of  the 
pain  in  it,  took  place,  and,  strange  to  say,  the  general  condition  always  improved 
with  this  remission.  That  this  was  not  a  mere  coincidence  is  proved  by  the 
repeated  occurrence  of  this  alternation  of  symptoms,  it  being  observed  not  less  than 
five  times  in  tlie  course  of  a  single  year.  Similar  facts  are  reported  by  other  ob- 
servers. 

The  course  of  scrofulosis  is  generally  a  chronic  one,  the 
respective  affections  showing  little  tendency  towards  recovery,  or 
a  new  group  of  symptoms  taking  the  place  of  a  disappearing 
one,  but  it  cannot  be  denied  after  all  that  sometimes  an  acute 
course  of  it  is  observed.  When  a  child,  whose  parents  have  pre- 
viously suffered  from  scrofulosis,  is  suddenly  attacked  by  con- 
junctivitis and  external  otitis,  by  coryza  and  eczema  of  the  face, 
combined  with  conspicuous  swelling  of  the  cervical  glands,  we 
shall  not  doubt  for  a  moment  that  this  child  is  scrofulous,  and 
not  retract  this  opinion  even  if  we  find  that  all  these  symptoms 
disappear  again  after  the  lapse  of  a  few  weeks  and  the  child 
remains  for  years  afterwards  free  from  all  scrofulous  affections. 
Such  cases,  which  are  not  so  very  rarely  observed  in  practice, 
would  almost  seem  to  justify  the  term  "scrofula  fugax,"  but 
we  ought  not  to  comprehend  under  this  name,  as  was  done  by  its 
originator,  all  transitory  tumefactions  of  the  lymphatic  glands. 

Pathological  Anatomy, 

In  treating  of  the  pathogenesis  of  scrofulosis  we  have  already 
I  mentioned  several  of  the  anatomical  changes  acconqDanying  it. 
The  same  has  been  done  in  other  parts  of  this  work.^   We  shall, 
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therefore,  enter  into  a  more  detailed  discussion  of  only  a  few  of 
those  changes. 

The  superficial  affections  of  the  skin  and  mucous  membranes 
of  scrofulous  subjects  do  not  present  a  peculiar  anatomical 
character. 

The  abundance  of  cells  in  the  secretions  and  the  dense  cellular  infiltration  of  the 
jjarenchymatous  connective  tissue  of  the  mucous  membrane,  which  Riudfleisch  >  con- 
siders to  be  a  characteristic  feature  of  scrofulous  catarrh,  are  also  found  in  chronic 
inflammations  of  the  mucous  membrane  arising  on  a  non-scrofulous  basis.  Neither 
is  the  presence  of  tubercles  in  the  more  deep-seated  inflammations,  which  lead  to 
ulceration,  peculiar  to  scrofulosis,  although  it  cannot  be  denied  that  the  formation 
of  tubercles  at  the  bottom  and  around  the  margin  of  these  ulcers  is  almost  never 
wanting  in  scrofulous  patients.  But  we  have  already  mentioned  that  tubercles 
appear  also  in  chronic  ulcers  which  owe  their  origin  to  very  different  causes  (syphi- 
litic ulcers,  erosions  on  the  OS  uteri,  etc.),  and  local  tuberculosis  must  therefore  not  be 
considered  as  identical  with  scrofulosis. 

The  deep  lesion  of  the  skin  which  we  designate  as  hqyus,  and  which  occurs  in  the 
otherwise  healthy  as  well  as  in  the  scrofulous,  is  equally  devoid  of  a  specific  char- 
acter when  affecting  the  latter.  It  is  well  known  that  Friecllaender  has  demonstrated 
in  all  forms  of  lupus  a  proliferation  of  tissue  which  exactly  corresponds  to  tli6 
nature  of  tubercle. 

The  question,  whether  tubercles  occur  in  these  cases  primarily  or  develop  second- 
arily, need  not  be  discussed  here,  but  it  is  clear  from  what  has  been  said  above  that 
the  presence  of  tubercles  cannot  be  considered  as  the  characteristic  sign  of  the  lupous 
skin  affection  of  the  scrofulous. 

As  these  scrofulous  affections  are  devoid  of  any  specific  ana- 
tomical changes,  we  need  not  here  refer  to  them  in  detail. 

The  scrofulous  tumors  of  the  lympliatlc  glands  present  two 
stages  even  on  ordinary  inspection.  In  the  first  the  glands  are 
moderately  swelled,  rarely  exceeding  the  size  of  a  filbert,  of  an 
elastic,  moderately  firm  consistence,  rarely  soft,  and  not  coales- 
cing with  each  other. 

Opportunities  to  make  a  histological  examination  of  the  glands,  in  this  stago, 
are  on  the  whole  very  rare.  The  dead  bodies  of  scrofulous  patients  show,  it  is 
true,  newly  affected  glands  by  the  side  of  those  in  a  state  of  advanced  change,  but 
we  cannot  suppose  witliout  further  evidence  that  the  former  represent  a  true  i)icturc 
of  the  condition  in  which  the  latter  were  during  the  previous  stages  of  the  disease. 
If,  for  example,  tubercles  are  developed  in  the  glands  of  more  peripheral  position. 
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the  more  central  ones  may  become  infected  by  them,  or  in  other  words,  the  appear- 
ance of  miliary  tubercles  may  be  the  first  change  in  the  latter  glands,  and  we  are 
certainly  not  justified  in  concluding  therefrom  that,  in  the  glands  first  attacked, 
tubercles  also  appeared  from  the  very  beginning  of  the  morbid  change. 

We  may  assume  this  first  stage  to  consist  in  a  hyperplasia  of 
the  gland  constituents,  set  up  by  some  conducted  irritation,  with 
all  the  greater  certainty  the  more  frequently  the  clinical  history 
of  such  tumors  can  be  interpreted  in  favor  of  such  an  opinion. 
On  the  other  hand,  opportunities  are  not  altogether  wanting  to 
demonstrate,  on  the  post-mortem  table,  the  occurrence  of  simple 
hyperplastic  glandular  tumors  in  scrofulous  subjects. 

Schuejipel,  who  is  a  strong  advocate  of  the  characteristic  significance  of  tubercles 
for  tlie  scrofulous  glandular  affection,  j^ublished  a  case  in  which  he  saw  scrofu- 
lous tumefaction  of  the  glands  in  the  first  stage;  in  this  case  he. found  only  simple 
hyperplasia,  no  development  of  tubercles  and  no  cheesy  degeneration.'  The  author 
made  a  similar  observation  on  the  body  of  a  child,  five  years  of  age,  which  had  died 
of  meningitis  following  otitis  media.  This  child  had  suffered  also  from  other 
scrofulous  symptoms  (eczema,  conjunctivitis).  The  cervical  lymphatic  glands 
were  increased  in  bullc  to  the  size  of  a  filbert,  rather  soft,  succulent,  and  of  a  grayish- 
red  color.  Microscopical  examination  showed  enormous  cell  proliferation  in  these 
and  the  mesenteric  glands,  tlie  cells  in  the  follicles  forming  globular  clusters  witli- 
out  any  intercellular  substance,  and  the  lymph  sinuses  being  visibly  compressed. 

Facts  of  this  kind  support  the  opinion  that  at  least  in  many 
cases,  especially  when  formation  of  tubercles  has  not  yet  taken 
place  in  the  periphery,  the  first  stages  of  scrofulous  tumefac- 
tion of  the  glands  are  of  a  hyperplastic  nature. 

The  second  stage  of  the  changes  is  characterized  by  the  begin- 
ning of  cheesy  degeneration.  The  glands  increase  still  more  in 
size,  become  hard  and  less  elastic,  and  present  on  section  the 
cheesy  material  at  first  in  discrete  clusters  imbedded  in  gray  or 
grayish-red  substance.  Later  on  the  enlarged  gland  becomes 
cheesy  throughout  its  whole  extent  and  is  transformed  into  a 
homogeneous  dry  yellow  mass,  which  has  been  compared  already 
by  de  Haen  to  a  bisected  potato.  On  microsco2)ical  examination 
of  the  parts  in  a  state  of  complete  cheesy  degeneration,  we  find 
irregular  globular  corpuscles,  shrivelled  nuclei  and  cells,  and 
here  and  there  larger  flaky  elements  which  may  be  claimed  as 
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giant-cells.  In  glands,  however,  wliicli  contain  also  gray  portions 
besides  the  cheesy  ones,  we  see,  almost  without  exception,  lodl- 
characterized  tubercles  in  the  follicular  sicbstance  (giant-cells, 
and  a  network,  the  wide  meshes  of  which  are  filled  in  with  epi- 
tlielioidal  cells).  In  such  portions  the  tubercles  are  often  seen 
even  with  the  unarmed  eye,  as  fine  yellowish-gray  dots.  The 
remaining  tissue  of  these  portions  is  distinctly  hyperplastic  ;  the 
sinuses  are  more  or  less  compressed. 

The  formation  of  the  cheesy  masses  is,  according  to  Vir- 
chow's  opinion,  owing  to  necrobiosis  of  the  hyperplastic  constitu- 
ent elements  of  the  lymphatic  glands,  while  Schueppel  thinks  it 
can  be  brought  about  only  by  means  of  tubercular  develop- 
ment. 

It  is  conceded  by  Sclmeppel  that  the  appearance  of  the  cheesy  substance  does  not 
of  itself  show  us,  as  a  rule,  from  what  tissue  it  has  arisen.  The  reasons  on  which  he 
founds  his  view  of  the  tuberculous  origin  of  the  cheesy  material  are  essentially  as 
follows:  '  In  the  cheesy  substance  giant-cells  are  frequently  found  which,  according 
to  his  experience,  occur,  witJioiit  exception,  as  integral  parts  of  tubercle  in  the  glands. 
To  this  reason  we  may  oppose  the  fact  that  such  cells  are  not  found  in  all  cases,  and 
the  consideration  that,  even  admitting  the  positive  proof  of  the  existence  of  such 
elements  in  individual  cases,  ])art  of  the  cheesy  material  might  have  been  formed 
out  "of  hyperplastic  tissue.  Finally,  it  may  be  doubted  whether  it  be  true  that  giant- 
cells  occur  in  lymphatic  glands  only  as  a  result  of  tuberculosis. 

His  second  reason  is  founded  on  the  occurrence  of  innumerable  tubercles  in 
glands  which  did  not  show  any  signs  of  cheesy  degeneration.  This  fact,  however, 
can  only  prove  that  extensive  tuberculosis  of  the  lymphatic  glands  may  exist  without 
cheesy  degeneration,  but  by  no  means  that  every  case  of  cheesy  degeneration  in  the 
lymphatic  glands  is  the  result  of  tuberculosis ;  and  it  is  still  less  caj)al)le  of  furnish- 
ing such  proof,  as  already  mentioned,  if  tubercles  occur  in  glands  secondarily 
affected. 

Our  experience  with  other  diseases  shows  us,  furthermore, 
beyond  doubt,  that  simple  hyperplastic  lymphatic  tumors  may 
undergo  cheesy  degeneration ;  we  have  in  this  respect  only  to 
refer  to  typhoid  swellings  of  the  glands.  A  comparison  of  the 
different  behavior  of  secondarily  tuherculous  and  scrofulous 
glands  also  speaks  in  favor  of  the  opinion  that  hyperplastic  pro- 
cesses play  a  part  in  the  cheesy  degeneration  of  the  latter  aside 
from  the  development  of  tubercles. 


'  L.  c  ,  page  113. 


PATHOLOGICAL  ANATOMY. 


785 


la  secondary  tuberculous  glands  (for  example  the  mosentoric  glands  in  tubercu- 
losis of  the  intestine)  the  tumefaction  is  less  considerable,  and  the  cheesy  substance 
mostly  deposited  only  in  the  form  of  discrete  foci.  On  microscopical  examination 
we  accordingly  find  the  nodules,  mostly  occurring  in  the  follicular  sul)stance  and 
less  frequently  in  the  capsule,  emliedded  in  a  relatively  normal  lymphatic  gland 
tissue.  The  sinuses  are  compressed  either  not  at  all  or  inconsiderably.  The  contrary 
is  seen  in  the  general  hyperplasia  of  scrofulous  glands  in  which  the  sinuses  arc 
frequently  found  blocked  up  by  necrotic  masses,  a  circumstance  which  shows  that 
the  contents  of  the  latter  also  are  bound  to  undergo  cheesy  necrobiosis.  In  con- 
formity with  this  condition  we  can  easily  inject  by  puncture  the  sinus-channels  of 
secondarily  tuberculous  glands,  while  it  is  difficult  or  impossible  to  do  so  in  scrofu- 
lous lymphoma. 

The  nodules  appearing  in  tlie  interior  of  tlie  follicles  of  hyper- 
plastic glands,  and  originating  from  the  dense  agglomeration  of 
lymx>li-cells  at  the  expense  of  the  rarefied  reticulum,  have  been 
mentioned  before.  These  nodules,  which  may  be  discerned  by 
the  unarmed  eye  as  fine  dots  of  white  or  yellowish  color,  and  are 
easily  removed  from  the  cut  surface  by  a  gentle  stream  of  water, 
not  infrequently  present  in  their  cellular  elements  evident  signs 
of  retrogressive  metamorphosis  and  are  liable,  as  it  seems  pro- 
bable a  'priori^  to  cheesy  degeneration. 

This  has  been  proved  by  the  observations  of  Armauer-Hansen,'  and  the  author 
had  also  occasion  to  find  in  the  lymphatic  glands  of  a  scrofulous  subject  which 
presented  no  tubercles  anywhere,  such  nodules  with  their  elements  in  a  state  of 
metamorphosis  by  the  side  of  others  showing  little  alteration,  and  in  other  portions 
again  minute  cheesy  foci  whose  mode  of  distribution  exactly  corresponded  to  these 
nodules. 

In  view  of  these  facts  we  must  believe  it  possible  that  cheesy 
degeneration  of  scrofulous  lymphatic  glands  does  not  exclu- 
sively take  place  by  mediation  of  tuberculosis,  although  we 
have  to  grant  that  it  is  an  exception  to  find  glands  containing 
cheesy  material  for  examination  in  which  tubercles  cannot  be 
discovered. 

Among  ten  cases  of  extirpation  of  lymphatic  glands  from  the  neck  of  scrofu- 
lous individuals,  the  author  discovered  tubercles  in  nine,  but  every  one  of  them 
also  showed  hyperplastic  processes. 
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The  constant  occurrence  of  this  result  shows  clearly  that 
at  a  certain  stage  of  the  disease  local  tuberculosis  is  regularly 
developed  in  the  lymphatic  glands  of  scrofulous  persons. 
Among  the  further  changes  of  the  glands  in  the  state  of  cheesy 
degeneration  softening  is  one  of  the  most  important.  The  dead 
parts  are  liquefied,  a  purulent  fluid  mixed  with  cheesy  debris 
results,  and  thus  scrofulous  caverns  are  formed,  which,  after 
discharging  their  contents  outwards,  become  scrofulous  ulcers. 
Not  infrequently  softening  is  accompanied  by  inflammatory 
processes  in  the  neighborhood  of  the  glands,  several  of  which 
'Coalesce  simultaneously  into  voluminous  knotty  bunches,  and 
■occasionally  regular  suppuration  and  formation  of  abscess  occurs 
in  the  vicinity  of  the  afi'ected  glands.  Clinical  observation  fur- 
nishes not  a  few  instances  of  the  disappearance,  without  breaking, 
of  scrofulous  glandular  tumors,  the  size  and  consistence  of 
which  make  us  suppose  that  cheesy  degeneration  has  already 
taken  place  in  them  ;  it  seems,  therefore,  probable  that  the 
cheesy  substance,  too,  is  capable  of  absorption,  as  Virchow  thinks, 
iby  means  of  gradual  softening  proceeding  from  the  periphery 
toward  the  centre. 

At  the  bottom  of  the  scrofulous  ulcers  arising  from  the 
breaking  of  the  glands,  and  in  the  connective  tissue  of  their 
vicinity,  tubercles  are  also  developed  in  all  cases ;  on  the  forma- 
tion of  sound  granulations  they  again  disappear,  and  the  ulcer 
lieals,  forming  one  of  those  well-known  radiating,  often  depressed 
•or  not  unfrequently  hypertrophied  cicatrices. 

Less  frequently  the  cheesy  glands  remain  for  a  long  time 
stationary  or  diminish  but  little  in  volume,  undergo  calcifi- 
cation and  become  dead  parts  of  the  body  surrounded  by  cap- 
sules, the  product  of  proliferating  connective  tissue  around 
them. 

Another  form  which  the  lymphatic  glands  may  assume  has 
already  been  mentioned. 

On  the  neck  and  in  the  region  of  the  parotis,  but  especially 
on  the  former,  glandular  tumors  occur  in  young  people  which 
differ  from  indolent  syphilitic  buboes  by  their  size,  often  attaining 
that  of  a  goose's  egg,  and  from  the  ordinary  scrofulous  tumors 
by  showing  little  tendency  to  cheesy  degeneration. 
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Price,  who  was  the  first  to  describe  these  tumors,  regards  them  as  hypertrophied 
glands. 

Virchow '  also  classifies  them  witli  the  simple  hyperplastic  lymphomas.  They 
present  partly  a  homogeneous  fleshy  structure,  partly  a  granulated  appearance.  In  the 
intei-sperscd  granular  substance  Virchow  found  flat  nucleated  cells  of  epithelium- 
like  appearance  and  multinucleated  giant-cells.  According  to  our  present  more 
accurate  knowledge  of  the  structure  of  the  tubercles  of  lymphatic  glands,  these 
granules  must  be  classified  with  the  tubercle,  as  is  done  by  Schueppel,  the  distin- 
guishing feature  of  these  tubercle-bearing  lymphomas  being  the  want  of  cheesy 
degeneration. 

As  these  glandular  tumors  are  not  rarely  found  in  people 
who  do  not  present  any  other  symptoms  of  scrof ulosis,  it  may 
appear  doubtful  whether  they  may  justly  be  classified  with  the 
scrofulous  affections  of  glands.  That  we  are  not  justified  in 
interpreting  the  occurrence  of  tubercles  in  this  sense  has  already 
been  pointed  out.  One  is  tempted  to  ask  whether  we  have  not 
to  deal  in  this  case  with  primary  tuberculosis  of  the  lymphatic 
glands  developing  itself  independently  of  scrofulosis. 

Beside  the  abscesses  forming  in  the  vicinity  of  scrofulous 
glands,  which  reach  the  surface  by  a  direct  or  circuitous  route, 
others  are  found  not  infrequently  in  scrofulous  persons,  especi- 
ally in  the  subcutaneous  connective  tissue,  in  the  vicinity  of 
bones,  etc.    These  accumulations  of  pus  frequently  appear  in 
the  shape  of  so-called  cold  abscesses  (lymph  abscesses).  They 
contain  a  thin  watery  pus  deficient  in  pus  corpuscles  and  mixed 
with  tlaky  coagula,  are  rather  frequently  surrounded  by  a  capsule, 
:  and  extend  more  or  less  into  the  connective  tissue,  according  to 
the  influence  of  gravity  and  the  nature  of  the  obstacles  which 
\  they  meet  with  on  their  progress.    After  breaking  they  give  rise 
1  to  the  formation  of  scrofulous  ulcers,  which  assume  a  consider- 
5  able  circumference,  especially  when  the  skin  has  been  extensively 
I  undermined ;  frequently  they  are  associated  with  affections  of 
the  bones. 

Acute  suppurations  of  ordinary  character  may,  however,  arise 
in  scrofulous  subjects  at  any  time. 

The  scrofulous  affections  of  the  joints  have  no  specific 
anatomical  character,  as  little  as  other  inflammations  arising 

'  Geschwiilste,  IL,  page  617. 
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under  the  influence  of  scrof  ulosis  ;  they  may  occur  exactly  in 
the  same  manner  in  non-scrofulous  subjects. 

In  former  times  two  forms  of  this  affection  were  described, 
Arthrocace  and  White  Swelling ;  for  the  latter  term,  whicli, 
by  the  by,  was  used  for  all  swellings  of  the  joints  unaccompa- 
nied by  redness  of  the  skin,  that  of  Fungous  Arthritis  lias  been 
substituted,  and  at  present  pretty  generally  accepted. 

If  it  seems  desirable  to  give  a  special  meaning  to  the  term  Arthrocace,  this  name 
may  best  be  given  to  those  affections  of  joints  in  whicli  the  bones — that  is  to  say, 
tlieir  articular  extremities — are  essentially  involved.  No  fundamental  difference  is, 
however,  established  thereby,  as  one  form  of  the  disease  may  be  evolved  from  the 
other. 

The  anatomical  changes  accompanying  these  inflammations 
are  various  according  to  the  character  of  the  latter,  which  may 
be  a  simple  fungous  inflammation,  or  one  accompanied  with 
suppuration  and  ulceration  (caries).  We  may  therefore  distin- 
guish a  purulent  ulcerating  and  a  fungous  inflammation  in  the 
stricter  sense— a  distinction,  however,  which  will  always  be  of 
a  somewhat  theoretical  nature,  considering  that  these  processes 
are  frequently  combined.  If  the  inflammation  begins  in  the 
joint  itself,  the  synovial  membrane  will  at  first  become  red  and 
swollen,  and  then  covered  with  spongy  granulations  which  grow 
from  the  sides  over  the  whole  surface  of  the  cartilage,  insinuat- 
ing themselves  between  the  articular  extremities  (Sjaiovitis  gran- 
ulosa). The  capsule  of  the  joint  becomes  thickened  at  the  same 
time,  and  assumes  a  lardaceous  appearance  ;  the  neighboring 
connective  tissue  (of  the  tendons,  fascige,  the  periosteum  and  sub- 
cutaneous tissue)  is  similarly  involved.  Later  on  the  granula- 
tions which  cover  the  cartilage  invade  its  substance  and  cause 
its  absorption  ;  finally  caries  of  the  articular  extremities  of  the 
bones  joins  the  fungous  arthritis  (Arthrocace).  The  order  of 
these  processes  may,  however,  be  reversed ;  ostitis  of  the  artic- 
ular processes  may  arise  first,  lead  to  ulceration  in  the  next 
place,  and  then  be  followed  by  secondary  arthritis.  The  suppu- 
ration is  not  an  absolutely  necessary  element  of  fungous  arth-  ■ 
ritis  ;  frequently  only  small  quantities  of  muco-pus  are  found  t 
with  extensive  development  of  the  spongy  granulation  tissue. 
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In  other  cases  suppuration  takes  place  very  early,  while  the  gran- 
ulations are  but  sparingly  developed,  in  the  joint  and  its  vicinity 
^^periarticular  abscesses,  which,  however,  occur  in  the  scrofulous, 
not  infrequently  without  intlammation  of  the  joint  itself). 

The  ulterior  consequences  which  may  follow  the  destruction 
of  the  capsule  and  the  articular  processes  (perforation,  formation 
of  listuUe,  luxation,  changes  in  the  muscles,  etc.)  cannot  be 
described  here  in  detail ;  in  this  respect,  and  regarding  the 
special  description  of  the  diseases  of  the  bones  occurring  in 
these  affections,  the  reader  is  referred  to  the  respective  chapters 
in  text-books  on  pathological  anatomy  and  surgery. 

One  of  the  minute  anatomical  features  of  fungous  arthritis,  however,  deserves 
special  notice :  the  occurrence  of  tubercles  in  the  spongy  granulations,  discovered 
by  Koester.'  These  tubercles  have  their  seat  almost  exclusively  in  the  newly- 
formed  granulations — a  fact  which  furnishes  additional  i^roof  that  tuberculosis  is  a 
secondary  process  associated  with  inflammation.  The  tubercles  are  not  only  found 
in  the  joint,  but  also  in  the  granulation-tissue  of  the  surrounding  parts,  in  the 
fistulous  tracts,  etc.,  and  show  greater  tendency  to  fatty  metamorphosis  than  to 
cheesy  degeneration.  Regarding  the  character  of  the  inflammation,  certain  differ- 
ences are  presented  by  the  several  joints :  in  the  hip-joint  caries  and  suppuration 
are  most  frequent  (Coxarthrocace)  ;  in  the  knee-joint  simple  fungous  inflammation 
(tumor  albus  genu)  predominates,  etc. 

The  affections  of  the  hones  in  the  scrofulous  show  the  same 
character  as  those  of  the  joints.  Inflammations  of  the  perios- 
teum occur  in  the  scrofulous  independently  of,  or  associated 
with,  affections  of  the  bones  and  joints. 

Acute  periostitis  does  not  present  any  peculiar  features, 
attacks  pre-eminently  the  long  bones,  especially  those  of  the 
lower  extremity,  runs  its  course  with  or  without  suppuration, 
and  leads,  in  the  former  case,  frequently  to  necrosis.  Chronic 
periostitis  may  occur  as  ossifying,  fungous,  or  suppurative 
inflammation ;  most  frequently  there  is  a  combination  of  all 
these  processes.  Tubercles  may  be  demonstrated  also  in  the 
spongy  granulations  of  the  periosteum. 

The  fungous  or  fungo-purulent  periostitis  is  almost  without 
exception  joined  by  ostitis  (caries).    Here,  too,  we  have  to  deal 


1  Virch.  Archiv.  XLVIII.  p.  95. 
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with  forms  which  are  equivalent  to  the  above-described  varieties 
of  arthritis.  Fungous  caries,  in  which  the  bone  is  worn  off  by 
the  interstitial  development  of  spongy  granulations,  is  frequently 
observed  in  scrofulous  subjects.  In  broken-down  individuals 
— that  is  to  say,  in  the  later  stages  of  the  disease — atonic  caries 
appears,  characterized  by  a  deficient  development  of  granulations. 
This  shows  greater  tendency  to  necrosis  and  cheesy  degeneration 
of  the  products  of  inflammation.  In  these  cases,  also,  tubercles 
are  almost  always  found  among  the  granulations. 

Primary  chronic  ostitis  (resp.  osteo-myelitis)  affects  especially 
the  spongy  substance  of  the  bones,  principally  of  the  vertebrae, 
the  short  bones  of  the  extremities,  and  the  epiphyses  of  the  long 
bones  The  most  frequent  form  of  this  affection  also  begins 
with  the  development  of  spongy  granulations  from  the  vessels 
which  cause  enlargement  of  the  medullary  spaces  and  absorp- 
tion of  the  osseous  trabeculse.  Sometimes  suppuration  (abscess  of 
bone),  formation  of  fistulse,  and  necrosis  of  extensive  portions  of 
bone  take  place  at  an  early  period.  In  other  cases  suppuration 
is  wanting  ;  the  bone  is,  so  to  speak,  substituted  by  the  luxuri- 
ating mass  of  granulations  (caries  carnosa),  and  finally  retro- 
gressive metamorphosis  occurs  in  not  a  few  instances.  Then 
cheesy  masses  are  found  deposited  in  the  bone,  which  also  may 
undergo  softening,  and  thereby  lead  to  extensive  destruction. 
These  cases  which  end  in  cheesy  degeneration  (ostitis  interna 
caseosa)  have  principally  furnished  the  material  for  Nelaton's 
description  of  osseous  tubercles.  Although  we  look  upon  these 
cheesy  foci  as  mainly  arising  from  necrosed  granulation- tissue, 
we  must,  nevertheless,  concede  that  real  tubercle  nodules  are 
frequently  met  with  in  the  vicinity  of  them.  In  the  most  severe 
cases  all  the  described  forms  of  diseases  of  joints,  periosteum, 
and  bones  are  found  combined. 

Of  scrofulous  affections  of  other  organs  we  have  yet  to 
mention  the  cheesy  inflammations  of  the  lungs,  brain,  testicle, 
etc.  We  have  already  said  that  not  every  pulmonary  disease 
ending  in  cheesy  degeneration  is  to  be  recognized  as  scrofulous, 
but  we  cannot  deny  on  the  other  hand  that  inflammations  of  the 
lungs  ending  with  a  cheesy  deposit  and  leading  to  phthisis  are 
frequent  among  scrofulous  children,  and  must  also  admit  that 
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such  cases  owe  their  origin  to  a  scrofulous  constitution.  Tliis 
cheesy  pneumonia  of  scrofulous  subjects,  liowever,  does  not 
present  any  anatomical  differences  from  analogous  local  i)ro- 
cesses  developed  on  a  dilferent  basis.  The  existence  of  tubercles 
has  of  late  been  demonstrated  also  in  nearly  all  these  cases,  and 
the  discussion  does  no  more  refer  to  this  fact,  but  to  the  ques- 
tion whether  the  tubercles  found  be  of  j)rimary  or  secondary 
origin.  As  to  the  details  of  this  subject  we  refer  to  the  respect- 
ive chapters  of  this  work. 

The  cheesy  encephalitis  which  takes  its  origin  principally  in 
the  cerebellum  of  scrofulous  children  has  a  still  closer  relation 
to  scrofulosis  than  cheesy  pneumonia  has.  It  is  still  undecided 
whether  this  affection,  which  appears  in  the  form  of  cheesy 
nodes,  attaining  and  even  exceeding  the  size  of  a  large  walnut, 
is  to  be  considered  as  a  conglomeration  of  tubercles  or  as  an 
inflammation  leading  to  cheesy  deposit  with  peripheral  tuber- 
cular eruption. 

The  same  may  be  said  of  similar  processes  taking  place  in 
other  organs  ;  they  are  found  on  the  basis  of  a  scrofulous  con- 
stitution and  combined  with  other  homologous  affections,  or 
they  are  developed  singly  under  local  circumstances  or  as  effects 
of  general  causes  of  a  different  nature. 

LEEDS  <5cWEST-RIDING 

SymptomatologPim^Q-OHmHmki  SOCIETY 

If  we  intended  to  describe  all  the  phenomena  arising  under 
the  influence  of  scrofulosis  we  would  have  to  go  over  a  very 
extensive  portion  of  pathology,  for  the  number  and  variety  of 
these  phenomena  is  very  great ;  and  such  an  attempt  would  lead 
us  to  fields  which  belong  partly  to  the  domain  of  surgery  and 
partly  to  that  of  special  departments  (ophthalmology  and  otia- 
trics).  Such  detailed  treatment  would  transgress  the  scope  and 
limits  of  this  treatise  too  far,  and  we  must  therefore  content 
ourselves  with  a  general  outline  of  the  forms  of  symptomatic 
phenomena  appearing  in  the  several  organs  of  those  afflicted 
with  scrofulosis. 

The  scrofulous  skin  diseases  do  not  essentially  differ  in 
their  forms  from  the  cutaneous  affections  developing  themselves 
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independently  of  scrot'ulosis.  A  certain  peculiarity  as  to  the 
frequency  with  which  their  several  forms  occur  in  the  scrofu- 
lous must,  liowever,  be  conceded,  inasmuch  as  certain  skin  dis- 
eases do  not  show  themselves  more  frequently  on  such  persons 
than  on  the  non- scrofulous,  while  others,  again,  exhibit  a 
decided  predilection  for  the  scrofulous  constitution.  Regard- 
ing their  seat,  it  is  to  be  remarked  that  the  scrofulous  exanthe- 
mata most  frequently  occur  on  the  hairy  scalp  and  face.  The 
peculiarly  obstinate  character  of  these  cutaneous  affections  and 
their  tendency  to  a  chronic  course  and  frequent  relapses  has 
already  been  adverted  to  above.  These  peculiarities,  however, 
cannot  sufficiently  warrant  a  separate  classification  of  scrofu- 
lous skin  diseases  as  affections  of  a  distinct  kind,  as  attempted 
by  Hardy,  1  and  especially  by  Bazin  ;  it  is  not  expedient  to 
speak  of  pustulous,  squamous,  tuberculous,  or  horny  scrofu- 
lides,  etc.^ 

In  reference  to  the  group  of  exudative  cutaneous  affections 
(Hebra's  classification)  running  an  acute  course,  we  may  perhaps 
remark  that  scrofulous  subjects  show  a  special  liability  to  the 
formation  of  so-called  2^ em lo7ies  or  chilblains — a  form  of  derma- 
titis which  in  them  is  caused  by  relatively  mild  degrees  of  cold. 
Of  the  squamous  group  with  a  chronic  course  psoriasis  is  not 
more  frequent  in  scrofulous  than  in  non -scrofulous  individuals, 
while  another  member  of  it,  the  liclieii  scrofulosorum^  has, 
according  to  Hebra,  a  special  relation  to  scrofulosis. 

This  skin-disease  appears  in  the  form  of  papules  of  the  size  of  a  millet  seed,  of 
a  bright  red  or  brownish-red  color,  or  not  differing  in  color  from  the  surrounding 
epidermis,  always  standing  out  in  groups  (sometimes  of  a  circular  shape)  ;  they  per- 
sist for  a  long  time  and  do  not  undergo  any  change,  except  that  of  gradual  exfolia- 
tion and  involution.  They  are  seated  mostly  on  the  trunk,  very  seldom  on  tlie 
extremities.  The  papules  itch  very  little.  As  a  rule,  they  break  out  in  many  groups 
or  all  together  at  the  same  time,  soon  reach  their  greatest  development,  and  remain 
unchanged  for  a  long  time.    Their  first  appearance  is  generally  overlooked,  being 


'  Des  differentes  formes  des  scrofules  cutanees  ou  scrofulides.  Gaz.  des  Hop. 
1854.  No.  115. 

Fuchs  ascribes  to  scrofulous  affections  of  the  skin  a  peculiar  bluish-rosy  color,  a 
specific  odor  resembling  that  of  cab's  urine,  and  a  special  tendency  to  the  formation  of 
(jedematous  swellings  in  the  affected  portions  of  the  skin. 
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unaccompanied  with  pain.  Between  the  groups  of  papules,  but  also  in  other  places 
(ou  the  extremities  and  face)  discrete  red  buttons  frequently  appear,  of  the  size  of  a 
lentil,  which  resemble  common  acne,  and  some  of  which  contain  pus.  Over  the 
several  eflioreseences  desquamation  takes  place  in  the  form  of  branlike  scales  of  dull 
lustre.  Repeated  eruptions  of  papules  may  succeed  each  other  for  a  long  time,  and 
thus  the  disease  lasts  for  years  without  interruption.  The  relation  of  this  cutaneous 
affection  to  our  disease  is  best  shown  by  the  fact  that  Hebra  observed  ninety  per 
cent,  of  the  cas3s  in  young  individuals  who  presented  at  the  same  time  considerable 
swelling  of  the  lymphatic  glands  or  suffered  from  periostitis,  caries,  and  necrosis, 
with  or  without  scrofulous  ulcers  of  the  skin,  or  finally  in  patients  whose  tumid 
abdon\cn,  bad  nutrition,  and  cachectic  appearance  jjointed  to  the  existence  of  dis- 
ease of  the  mesenteric  glands.  In  no  case,  however,  could  symptoms  be  found  indi- 
cating pulmonary  tuberculosis. 

From  lichen  ruler  the  lichen  scrofulosorum  is  distinguished  by  the  position 
and  color  of  the  papules,  and  by  the  duration  of  the  disease ;  from  papulous  eczemas, 
especially  by  the  absence  of  itching. 

According  to  Kaposi's  investigations  the  lichen  scrofulosorum  consists  anato- 
mically in  a  cell-infiltration  around  and  within  the  hair-follicles,  their  sebaceous 
glands,  and  the  papilliB  surrounding  the  mouths  of  the  follicles. 

It  is  a  striking  fact  that  this  cutaneous  affection  has  so  far  been  observed  exclu- 
sively in  male  individuals  at  the  age  of  from  ten  to  twenty-five  years.  Lichen 
scrofulosorum  must  not  be  confounded  with  the  eruption  known  as  pityriasis 
tabescentium,  scrofulosorum,  or  tuberculosorum  which  generally  occurs  in  ema- 
ciated individuals  broken  down  by  any  chronic  disease ;  this  consists  in  a  general 
seborrhcea,  and  appears  in  the  shape  of  fine  branlike  scales,  especially  on  the  skin 
of  the  trunk.  In  patients  afflicted  with  severe  forms  of  scrofulosis,  especially  dis- 
eases of  the  bones,  this  pityriasis  tabescentium  is  frequently  developed. 

Eczema  is  the  most  frequent  form  of  cutaneous  diseases  occurring  in  the  scrofu- 
lous. As  defined  by  Hebra,  this  disease,  most  frequently  running  a  chronic  course, 
is  characterized  by  the  formation  of  papules  and  vesicles  in  clusters,  or  by  more  or 
less  reddened  patches  covered  with  thin  scales  or  serous  exudation,  or  in  other  cases, 
which  formerly  were  designated  as  crusta  lactea  or  by  some  other  name,  by  yellow 
gum-like  or  green  and  brown  scabs.  These  latter  cases  are  of  most  frequent  occur- 
rence in  scrofulous  subjects.  Another  characteristic  symptom  of  eczema  is  intense 
itching. 

The  favorite  seat  of  the  impetiginous  form  of  eczema,  the 
most  frequent  in  scrofulosis,  is  the  hairy  scalp,  but  it  may  also 
occur  on  the  ears  and  their  vicinity  (associated  with  otorrhoea), 
on  the  eyelids  (sometimes  invading  the  hair-follicles,  eczematous 
blepharitis)  or  in  the  neighborhood  of  the  nose.^ 

'  Of  LeberVa  116  cases  of  scrofulous  skin  diseases  91  were  found  on  the  head  and 
face. 
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On  the  checks  of  scrofulous  individuals  arc  often  found  those  beautifully  yel- 
low scal)3  resembling  dried  lioney,  which  Alibert  described  under  the  special  name 
of  melitagra  llavcsccus.  Of  the  other  cutaneous  diseases  we  mention  prurigo,  which 
not  infrequently  appears  in  cliildren,  particularly  of  tlie  poorer  classes,  altliough  it 
may  bo  seen  also  in  cliildren  presenting  no  signs  of  scrofulosis.  The  circumstance 
that  tlie  mothers  of  children  afflicted  Avith  prurigo  are  generally  tuberculous,  would 
seem  to  indicate,  however,  a  certain  internal  connection  between  this  skin-disease 
and  scrofulosis. 

Those  cutaneous  affections  wliicli  were  formerly  called  impe- 
tigo, are  at  present  classified  as  eczema  impetiginosum.  The 
distinct  character  of  the  pustulous  eruptions  known  as  ecthyma 
is  equally  doubtful,  while  rupia,  although  occurring  associated 
with  scrofulous  symptoms,  is  only  found  in  cases  in  which  the 
existence  of  constitutional  syphilis  may  be  suspected. 

It  has  already  been  mentioned  above  that  no  definite  relation 
to  scrofulosis  can  be  claimed  for  lupus  in  general  or  any  of  its 
several  forms,  although  it  is  not  denied  that  lupous  affections  of 
the  skin  are  not  rarely  found  in  scrofulous  individuals.  It  is  a 
remarkable  fact  that  lupus,  when  occurring  without  any  such 
complication,  runs  its  course  unaccompanied  by  swelling  of  the 
neighboring  lymphatic  glands  ;  and  not  less  striking  is  the  very 
rare  occurrence  of  tubercular  disease  of  the  lungs  among  patients 
suffering  from  lupus. 

Of  the  scrofulous  ulcer  we  shall  speak  more  fully  hereafter. 

The  scrofulous  affections  of  the  mucous  membranes  an 
the  organs  of  special  sense. — As  a  general  rule,  the  scrofulous 
disorders  of  the  mucous  membranes  are  of  a  catarrhal  nature, 
furnishing  mostly  a  profuse,  comparatively  thick  secretion,  whic" 
readily  dries  and  shows  great  capacity  for  irritating  the  skin  a 
all  points  of  contact  (at  the  entrance  to  the  organs  of  speci 
sense),  easily  causing  erythema  and  eczema.  This  quality  of  th 
secretion  furnished  to  the  ancient  authors  the  reason  for  assum 
ing  a  specific  scrofulous,  acrimonious  humor.  The  mucou 
membrane  of  the  nose  is  the  most  frequent  seat  of  the  diseas 
which  here  assumes  the  character  of  a  regular  eczema  ;  the  nare 
are  filled  up  Jby  thick  yellow  crusts,  beneath  which  the  membrane 
is  superficially  eroded,  the  nose  becomes  swollen,  and  thickening 
of  the  upper  lip  is  produced  by  the  irritation  of  the  secretion 
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flowing  from  the  nose  (scrofulous  physiognomy).  The  scrofu- 
lous coryza  persists  for  a  long  time,  presents  various  changes 
of  intensity  and  frequent  relapses  after  apparent  recovery. 
Deeper  lesions,  leading  to  pei'iostitis  and  caries  (oz^ena  scrofu- 
losa)  are,  however,  rare.  The  external  meatus  of  the  ear  is  simi- 
larly affected ;  otorrhcea  is  one  of  the  lirst  symptoms  of  scrofu- 
losis,  it  may  be  of  either  mucous  or  purulent  character,  and  is 
apt  to  be  associated  with  eczema  of  the  auricle  ;  cases  in  which 
this  external  otitis  extends  directly  to  the  deeper  parts,  causes 
abscesses,  destroys  the  membrana  tympani,  and  attacks  the  mid- 
dle ear,  are,  however,  relatively  rare.  Otitis  media  occurs,  as  a 
rule,  independently  of  inflammation  of  the  external  meatus,  and 
by  extension  of  the  catarrhal  affection  of  the  nose  and  mouth 
through  the  mediation  of  the  tubes.  An  insignificant  complaint 
in  its  milder  degrees,  catarrhal  otitis  media  must,  nevertheless, 
always  be  regarded  with  distrust,  as  it  may  suddenly,  and  in 
many  cases  after  an  existence  of  several  years,  assume  a  purulent 
character,  and  then  be  followed  by  the  grave  consequences  of 
purulent  otitis  media  which,  in  the  most  favorable  case  (bursting 
of  the  abscess  on  the  surface,  especially  after  perforation  of  the 
membrana  tympani),  leaves  behind  a  considerable  disturbance  of 
the  function  of  hearing,  while  in  less  favorable  cases  it  may  lead 
to  necrosis  of  the  petrous  portion  of  the  temporal  bone,  to  menin- 
gitis, cerebral  abscess,  or  even  to  the  development  of  fulminat- 
ing pyfemia  (by  means  of  thrombosis  of  the  sinuses).  However 
rarely  these  grave  consequences  may  occur,  the  importance  of 
the  scrofulous  affections  of  the  ear  is  sufficiently  demonstrated 
by  the  observation  that  scrofulosis  is  at  the  bottom  of  the 
largest  number  of  cases  in  which  weakening  or  destruction  of  the 
function  of  hearing  has  taken  place  during  the  age  of  childhood. 
The  large  number  of  scrofulous  individuals  found  in  deaf  and 
dumb  asylums  is  to  be  explained  by  these  facts. 

Another  affection  frequently  occurring  in  the  scrofulous  is 
oplitlialmia.  The  hypothesis  of  a  specific  scrofulous  inflam- 
mation has  been  first  discarded  in  reference  to  this  very  disease, 
the  specific  character  of  which  was  asserted  by  the  older  authors 
on  the  ground  of  its  tendency  to  matutinal  exacerbations,  of  the 
excessive  photophobia,  and  certain  anatomical  characters  pre- 
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sented  by  it.  Referring  the  reader  to  tlie  text-books  on  diseases 
of  the  eye  for  a  detailed  description  of  it,  we  shall  only  point 
out  its  essential  characteristics. 

The  eyelids  are  pretty  frequently  the  seat  of  inflammation  in 
scrofulous  subjects.  Eczema  of  the  face  is  especially  apt  to 
extend  to  them,  and  cicatricial  contractions,  entropion,  ectropion, 
abnormal  position  of  the  eyelashes,  etc.,  may  result  from  the 
spread  of  the  inflammation  to  the  ciliary  follicles  and  glands  and 
their  destruction  by  suppuration. 

Most  of  the  characteristics  which  formerly  were  regarded  as 
specific  symptoms  of  scrofulous  ophthalmia,  are  derived  from 
the  lierpes  coiijunctwos.  et  cornecB ;  at  least  it  cannot  be  denied 
that  these  forms  of  disease  are  quite  frequent  among  the  scro- 
fulous. It  is  in  these  affections  especially  that  we  find  photo- 
phobia of  a  high  intensity,  frequently  out  of  all  proportion  to  the 
slight  extent  of  the  conjunctival  or  corneal  disorder,  spasm  of  the 
lids  and  profuse  lachrymation  ;  the  development  of  that  circum- 
scribed keratitis  vasculosa,  which  -extends  to  the  seat  of  the 
eruption  and  corresponds  to  "the  scrofulous  vascular  frenum" 
of  the  older  authors,  is  also  favored  by  this  condition. 

Although  we  sometimes  observe  herpetic  inflammation  of  the  conjunctiva  and 
cornea  originated  by  traumatic  causes,  we  have  nevertheless  to  acknowledge  that 
these  cases  mostly  run  a  mild  and  short  course  in  non-scrofulous  sulijects, 
while  those  coupled  with  a  scrofulous  disposition  are  prolonged  for  weeks  and 
months  by  the  occurrence  of  fresh  eruptions. 

Stellvvag  von  Carion*  is  of  the  opinion  that  herpes  cornere  becomes  a  frequent 
cause  of  scrofulosis  by  the  disturbances  which  it  causes  in  the  general  condition 
of  the  body;  whenever  the  signs  of  scrofulosis  precede  the  herpetic  affection, 
this  is,  according  to  his  view,  not  to  be  regarded  as  a  localization  of  the  special 
blood-disease  (?)  but  only  as  an  effect  of  the  erethism  of  the  nervous  system.  The 
same  author,  moreover,  points  out  the  excessive  intolerance  of  light  with  violent 
spasm  of  the  eyelids  from  the  very  beginning  of  the  disease  as  a  characteristic 
symptom  of  herpes  cornejB  in  children  of  the  so-called  erethic  scrofulous  habit, 
and  adds  that  the  suffusion  may  be  very  moderate  (rosy  border  in  the  episclerotic 
space)  and  the  efflorescence  so  insignificant  that  it  is  easily  overlooked  (scrofulous 
photophobia). 

The  possible  termination  of  herpes  in  keratitis  vasculosa  and 
pannus  or  its  transition  into  purulent  keratitis,  iritis,  trachoma, 


'  Lehrb.  der  prakt.  Augenheilk.  18G7.  p.  59. 
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etc.,  may  be  passed  by  without  notice  ;  we  will  only  remark  that 
in  the  majority  of  cases  scrofulous  ophthalmia  ends  favorably, 
in  spite  of  its  long  duration  and  frequent  relapses,  the  only  re- 
mains of  it  found  later  in  life  being  mostly  slight  opacities  of  the 
cornea,  of  small  extent.  If  the  cases  with  a  favorable  termination 
form  the  rule  we  may  conclude  the  great  frequency  of  scrofu- 
lous ophthalmia  from  the  fact  that  scrofulosis  takes  a  leading 
position  among  the  causes  of  blindness. 

In  the  institution  for  the  blind  of  Saxony,  the  cases  of  blindness  from  scrofu- 
lous ophthalmia  amount  to  six  per  cent,  of  the  total  number  below  twenty  years  of 
age ;  to  ophthalmia  neonatorum  eighteen  per  cent,  are  ascribed. 

The  internal  membranes  of  the  eye  are  but  rarely  involved 
even  in  the  gravest  forms  of  scrofulous  ophthalmia,  and  conse- 
quently the  retina  retains  its  sensibility  to  luminous  impressions 
even  in  cases  of  extensive  opacities  of  the  cornea,  staphyloma,  etc. 

This  is  said,  of  course,  without  reference  to  the  secondary  development  of 
choroidal  tubercles  in  cases  of  general  miliary  tuberculosis.  We  may  here  mention 
that  the  existence  of  these  tubercles  has  been  known  much  longer  than  is  generally 
believed ;  Rudolphi '  has  already  stated  that  he  observed  a  large  number  of  small, 
white,  round  swellings  in  the  retina  and  chorioidea  of  a  "  scrofulous  monkey." 

The  mucous  meinbrane  of  the  mouth  and  pharynx  also  par- 
ticipates in  this  general  irritability  of  the  mucous  membranes 
in  scrofulous  individuals.  Here  are  to  be  mentioned  chronic 
catarrhal  affections  accompanied  with  increased  salivation,  fre 
quently  exacerbating  cases  of  quinsy  and  hypertrophy  of  the 
tonsils  so  uncommonly  frequent  among  scrofulous  children. 

We  would  not  counr  among  these  the  angina  scrofulosa,^ 
more  recently  so  much  discussed,  especially  by  French  authors. 
As  has  been  pointed  out  by  these  authors  themselves,  this  dis- 
ease is  often  found  in  people  who  do  not  exhibit  any  symptoms 
of  scrofulosis,  and  often  under  circumstances  indicating  syphi- 


'  Handb.  der  Physiol.  Vol.  II.  p.  76. 

"^Hamilton  (Dublin  Jour,  of  med.  1845);  Bazin,  Desnos  (Diction,  de  med.  1866); 
hnmhert  (Sec.  med.  des  hopitaux.  1871) ;  Conntnntin  Pmd  (Gaz.  hebdom.  1871.  No.  47) ; 
Landrieux  (Arch.  gen.  de  med.  Dec.  1874.  p.  660).  Compare  also  Volume  VII.  of  this 
Cyclopaedia. 
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litic  causes ;  it  is  unaccompanied  by  swelling  of  the  lymphatic 
glands ;  its  clinical  and  anatomical  characters  correspond  in 
nearly  all  the  described  cases  to  lupus  of  the  skin,  with  which  it 
generally  goes  together,  and  in  other  cases  the  symptoms  point 
to  severe  forms  of  syphilitic  ulceration.'  All  these  facts  speak 
against  attributing  to  this  disease  any  relation  to  scrofulosis. 

The  mucous  membrane  of  the  alimentary  canal  is  witlidrawn 
from  our  immediate  observation,  yet  it  is  possible  to  conclude, 
from  the  symptoms  appearing  in  scrofulous  subjects  (dyspep- 
sia, tumidity  of  the  abdomen,  constipation  alternating  with  diar- 
rhoea, mostly  of  a  mucous  character,  loss  of  appetite  alternating 
with  voracious  appetite),  that  the  organs  of  digestion  participate 
in  the  disease,  and  the  tumefaction  of  the  mesenteric  glands  often 
found  in  scrofulous  subjects  after  death  would  also  justify  us 
in  the  supposition  of  an  irritative  ]3rocess  in  the  intestinal 
mucous  membrane. 

The  mucous  membrane  of  the  air-passages  is  also  exposed  to 
frequent  catarrhal  affections  in  the  scrofulous  (bronchitis  scro- 
fulosa)  ;  this  is  especially  the  case  with  children  of  the  so-called 
erethical  habit.  This  circumstance  deserves  all  the  more  atten- 
tion because  it  leaves  the  impression  that  children  of  phthisical 
parents  are  principally  affected  in  this  way ;  hence,  we  may 
suppose  in  these  cases,  with  some  probability,  the  existence  of 
a  hereditary  weakness,  especially  of  the  organs  of  respiration, 
which,  however,  may  be  found  also  independently  of  scrofu- 
losis. 

Of  other  affections  of  the  mucous  membranes,  hlennorrlioea  of 
tlie  T,agina  deserves  to  be  mentioned,  which  occurs  somewhat 
frequently  in  scrofulous  girls  ;  it  is  observed  sometimes  at  a  very 
early  age— mostly,  however,  towards  the  age  of  puberty. 

The  character  of  the  scrofulous  affections  of  lymphatic 
glands  may  be  inferred  to  a  great  extent  from  the  anatomical 
descriptions  already  given  above.  The  painless,  moderate  swell- 
ing, which  is  capable  of  simple  resolution,  is  probably  owing  to 
a  simple  hyperplastic  process.    The  more  voluminous,  harder 


1  Compare  especially  the  case  observed  by  Q.  Homolle,  Des  scrofulides  graves 
muqueuse  bucco-pharyng.  Paris,  1875. 
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tumefaction,  in  which  the  glands  coalesce  into  larger  bunches, 
corresponds  to  cheesy  degeneration,  which,  as  above  described,  is 
almost  without  exception  associated  with  local  tuberculosis.  In 
this  stage  inflanmiation  of  the  parts  surrounding  the  gland  is 
apt  to  supervene ;  the  gland  becomes  painful,  the  skin  over  it 
loses  its  mobility  to  a  great  extent  and  gets  reddened;  some- 
times at  an  early  period  peri-glandular  abscesses  form,  which 
break  on  the  surface.  If,  on  the  contrary,  the  breaking  results 
from  softening  of  the  cheesy  material  of  the  gland,  the  skin  over 
the  corresponding  region  becomes  thinned,  assumes  a  bluish  red 
tint,  and  finally  breaks  spontaneously.  The  skin  surrounding 
the  opening  dies  to  a  greater  or  lesser  extent,  the  remains  of 
the  gland  are  exposed  to  view ;  in  short,  a  scrofulous  ulcer  is 
formed,  which  is  characterized  by  a  foul,  lardaceous  bottom, 
and  livid,  mostly  flaccid,  more  rarely  infiltrated  margins.  As 
long  as  a  portion  of  the  degenerated  gland  remains,  there  is 
continual  secretion  of  pus  mixed  with  necrosed  debris  of  the  tis- 
sue, and  at  the  bottom  of  the  ulcer  tubercles  develop  frequently 
which  may  cause  further  disintegration.  In  the  majority  of 
cases,  however,  and  after  separation  of  the  cheesy  mass,  healthy 
granulations  spring  up,  by  means  of  which  restoration  of  the 
lost  substance  takes  place  with  formation  of  an  irregular,  gener- 
ally somewhat  depressed,  not  infrequently  hj^pertrophied  cica- 
trix. It  is  a  striking  fact  that  the  general  health  may  be  very 
good  even  when  these  multiple  glandular  tumors  exist  for  a  long 
time. 

In  other  cases  no  ulcer  forms  ;  the  glands  diminish  somewhat 
in  size,  yet  remain  for  a  long  time  stationary  in  the  form  of  bul- 
bous tumors  of  still  considerable  volume.  In  such  cases  we  may 
often  see  a  gradual  extension  of  the  disease  to  other  glands,  until 
finally  a  whole  chain  of  such  tumors  exists  (for  example,  from 
the  angles  of  the  jaw  downward  to  the  mediastinal  glands)  ;  the 
invasion  of  a  new  cluster  is,  however,  as  a  rule,  accompanied  by 
pain,  reddening  of  the  skin,  and  general  febrile  reaction. 

In  such  instances  nutrition  generally  begins  to  suffer  early, 
and  later  on  tuberculosis  of  the  lungs  ensues  very  often. 

We  have  already  mentioned  that  sometimes  absorption  of  the 
lymphatic  glands  may  take  place  when  so  degenerated,  while  in 
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other  cases  incapsulation  and  calcification  ensue  (especially  in 
tlie  glands  of  the  mesentery,  more  rarely  in  those  of  the  neck). 

The  behavior  of  the  external  glandular  tumors  may,  of  course, 
be  observed  more  directly;  it  has  been  mentioned  already  tliat 
the  glands  of  the  neck  are  much  more  frequently  involved  than 
those  of  the  axillary,  cubital,  or  inguinal  region. 

According  to  Balman's  statistics  the  anterior  and  posterior  cervical  glands  are 
diseased  in  81,  tlie  axillary  in  6,  the  inguinal  in  7,  the  cubital  in  5,  and  those  at  the 
knee-joint  in  0.7  per  cent,  of  all  cases. 

We  have  already  stated  it  as  our  opinion  that,  in  the  major- 
ity of  cases,  tlie  affection  of  the  lymphatic  glands  must  be 
ascribed  to  an  irritation  conveyed  by  the  lymph  from  distal 
parts  ;  regarding  the  cervical  glands,  such  an  irritation  cannot 
be  excluded  with  certainty  in  any  case,  as  irritations  of  the  cor- 
responding peripheral  parts  are  of  only  too  great  frequency. 

The  author  observed  in  a  boy  four  years  old,  whose  father  had  been  scrofu- 
lous during  his  childhood,  tumefaction  of  the  axillary  glands  of  the  right  side  as 
the  first  symptom  of  scrof  ulosis,  without  being  able  to  discover  the  least  peripheral 
affection  of  the  corresponding  extremity.  The  tumor  broke  after  attaining  the  size 
of  a  goose's  egg,  the  resulting  scrofulous  ulcer  healed  some  weeks  later,  and,  only 
after  this  had  closed,  other  symptoms  of  scrofulosis  (conjunctivitis,  eczema  of  the 
face,  and  tumefaction  of  the  cervical  glands)  showed  themselves. 

Of  the  diseases  of  internal  lymphatic  glands,  those  of  the 
bronchial  and  mesenteric  glands  (so-called  pectoral  and  abdo- 
minal scrofulse)  deserve  special  notice. 

The  former  develop  most  frequently  as  an  effect  of  chronic 
bronchitis,  especiaUy  after  an  attack  of  measles  or  whooping- 
cough  ;  tumors  of  the  bronchial  glands  (although  containing 
tubercles  almost  always  after  cheesy  degeneration  has  taken 
place)  may  exist  without  tuberculosis  of  the  lungs,  while  in  other 
cases  tuberculosis  of  the  bronchial  glands  probably  precedes  that 
of  the  lungs.  Tuberculosis  of  the  bronchial  glands  does  not 
produce  distinct  symptoms  in  minor  degrees  of  glandular  swell- 
ing ;  if  the  tumors  attain  a  more  considerable  size,  the  con- 
sequent pressure  on  the  bronchi  and  trachea  may  cause  dyspnoea 
and  tracheal  rales.  Barthez  and  Rilliet  observed  some  cases  in 
which  considerably  enlarged  bronchial  glands  exerted  pressure 
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on  the  vena  cava  descendens,  and  thereby  produced  dihatation  of 
the  veins  of  the  neck,  cyanosis,  and  a'dema  of  tlie  face. 

According  to  Gudneau  cle  Mussy,'  patients  in  the  first  stage  oi"  bronchial  gland- 
ular swelling  suffer  from  dry  spasmodic  cough,  dyspnoea,  and  abnormal  tenderness 
of  the  thorax  in  the  region  where  the  glands  are  situated  (si)ontaneous  pain  along 
the  intercostal  nerves).  "When  the  glands  have  attained  greater  size,  depression  in 
the  vicinity  of  the  jugular  fossa  becomes  apparent  on  inspiration.  Percussion 
(behind,  near  the  spinous  processes)  gives  an  abnormally  dull  sound  from  the  fourth 
dorsal  vertebra  downward ;  on  auscultation,  loud  bronchial  breathing  is  said  to  be 
heard  in  circumscribed  spaces  corresponding  to  the  clusters  of  glands,  as  these  con- 
duct the  respiratory  sound  from  the  trachea  or  bronchi  with  great  intensity,  while 
again  the  breathing  is  heard  abnormally  weak  over  those  portions  of  the  lung  which 
communicate  with  compressed  bronchi.  Softening  of  the  cheesy  material,  and  con- 
sequent emptying  of  the  gland-caverns  into  the  trachea  or  main  bronchi,  occur  but 
rarely  in  these  glands. 

The  author  saw  lately,  in  the  dead  body  of  a  girl  aged  sixteen,  whose  neck 
showed  scrofulous  cicatrices,  two  perforations  of  this  kind  through  which  softened 
bronchial  glands  had  discharged  their  contents  into  the  bronchi ;  one  of  them  had 
"  taken  place  in  the  right  bronchus  and  caused  fatal  hemoptysis  by  erosion  of  a 
trancTi  of  the  bronchial  artery..  Jn  addition,'  tubercular  infiltration  of  the  lung  in 
the  state  of  cavernous  disintegration  was  present  in  tliis  case!  <  , 

The  cheesy  degeneration  of  scrofulous  mesenteric  glands 
(which  is  also  always  accompanied  with  formation  of  tubercles) 
cannot  be  found  out  by  palpation  ;  it  is  merely  inferred  from  the 
presence  of  dyspepsia,  diarrhoea,  tumidity  of  the  abdomen,  and 
emaciation,  especially  when  scrofulous  affections  manifest  them- 
selves also  in  other  organs.  Here,  too,  softening  of  the  tumors, 
with  breaking  into  the  peritoneal  cavity  (peritonitis)  or  into  the 
intestinal  canal,  adhesion 'having  taken  place  previously,  is  quite 
rare.    In  some  cases  in  which  the  latter  occurred,  the  softened 

t  cheesy  material  has  been  discovered  in  the  stools. 

Scrofulous  abscesses  partly  proceed  from  the  diseased  glands, 

1  partly  they  develop  from  inflammation  of  the  periosteum  or 
bone,  or  they  originate  directly  in  the  subcutaneous  and  inter- 
muscular connective  tissue.    Their  symptoms  vary  of  course 

•1  according  to  their  causes  and  seat.    In  general  they  are  apt  to 
xtend  through  wide  regions  of  loose  connective  tissue,  while 
they  are  not  able  to  penetrate  more  solid  organs.  Consequently 


'  Gaz.  hebdom.  1871.  Nos.  29  and  30. 
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they  often  undermine  extensive  portions  of  skin,  wliicli  itself 
shows  very  little  tendency  to  inflammation  and  becomes  thinner 
by  slow  degrees,  until  finally  it  breaks  ;  but  then,  after  dis- 
charge of  the  thin  watery  pus,  sloughing  of  the  undermined 
portions  of  skin  occurs  and  extensive  scrofulous  ulcers  result 
therefrom.  When  communication  has  been  established  between 
the  cavity  of  the  abscess  and  the  external  air,  the  pus  gets 
sanious  in  many  cases,  fever  sets  in,  which,  while  the  abscess  is 
still  closed,  is  usually  present  only  in  a  moderate  degree,  and 
not  infrequently  septicaemia  is  developed. 

The  consequences  of  scrofulosis  show  themselves  in  the 
severest  form,  however,  as  affections  of  the  osseous  system  ;  and 
among  these  again  the  most  important  are  the  diseases  of  the 
joints,  especially  those  forms  which,  following  Billroth,  we  have 
designated  as  fungous  arthritis  and  already  described  under 
the  head  of  Pathological  Anatomy. 

We  must  content  ourselves  with  making  here  only  a  few 
remarks  on  the  symptomatology  of  these  affections,  those  of  the 
joints  as  well  as  those  of  the  bones,  and  refer  to  the  text-books 
on  surgery '  for  further  details. 

The  course  of  fungous  arthritis  is  a  chronic  one  often  drawn 
out  through  many  years,  sometimes  starting  with  an  acute 
beginning  characterized  by  a  chill,  high  fever,  and  great  restless- 
ness, which  symptoms  not  infrequently  precede  the  rapidly 
developing  swelling  of  the  joint.  In  the  majority  of  cases, 
however,  the  disease  gradually  develops  from  an  insignificant 
beginning ;  only  slight  pain  is  felt  in  the  joint,  accompanied  by 
some  functional  disturbances,  which  appear  especially  after  rising 
from  bed  in  the  morning.  During  the  first  stage  the  disturbances 
are  indeed  so  slight  that  the  early  development  of  the  disease 
may  be  easily  overlooked,  and  considerable  changes  already 
exist  in  the  joint  when  it  is  recognized.  This  trifling  importance 
of  the  symptoms  belongs  especially  to  that  form  of  arthritis 
which  takes  its  origin  in  the  bone.  In  a  more  advanced  stage  of 
the  disease,  relapses  or  exacerbations  are  frequently  observed, 


'  Compare  especially  Volhnaim  (Handbuch  der  aUg.  und  spec.  Chirurgie  von 
Pitha.  IL  f .  1  Abth.  Krankheiteu  der  Beweguugsorgane). 


SYM  PTOM  ATOLOfi  Y. 


803 


which  are  accompanied  with  general  febrile  reaction,  and  often 
may  be  referred  to  external  causes  (mechanical  injuries). 

According  to  its  course  clifteront  stages  of  fungous  arthritis  liave  been  distin- 
guished. 

The  first  stage  is  characterized  by  the  development  of  the  tumor,  tlic  abnormal 
position  of  the  bones  composing  the  joint,  the  beginning  of  the  shrinking  of  tlic 
limb,  especially  of  the  muscles.  In  the  second  stage  tliese  symptoms  increase, 
sui)puration  and  ulceration  are  added  (articular  and  periarticular  abscesses),  with 
perforation  of  the  capsule  and  its  ulterior  consequences.  As  suppuration  or  ulcera- 
tion may  predominate,  the  course  is  modified  accordingly.  From  what  has  been 
said  above,  it  may  be  inferred  that  these  stages  do  not  occur  in  every  case  of  the 
inflammation;  already  during  the  first  stage  recovery  may  take  place,  and  then  only 
slight  or  no  impairments  of  function  are  left  behind — unfortunately,  a  very  rare 
occurrence. 

Even  from  the  second  stage  a  patient  may  recover  ;  but  anchy- 
losis remains  even  in  the  most  favorable  case,  and  not  rarely 
perforation  of  the  capsule  causes  considerable  dislocation  (luxa- 
tio  spontanea),  which  admits  of  no  cure.  Frequently  enough, 
however,  remission  of  the  arthritic  s^miptoms  is  followed  by 
fresh  exacerbation,  and  not  rarely  the  inflammation  of  the  joint 
is  instrumental  in  bringing  about  a  fatal  termination. 

It  has  been  stated  already  that  scrofulous  arthritis  affects  boys  more  fre- 
quently than  girls.  Lebert  found,  among  119  cases  of  scrofulous  joint-affections, 
71  males  and  48  female  patients.  The  predominance  of  the  male  sex  is  undoubt- 
edly owing  to  the  greater  frequency  of  mechanical  injuries  of  the  joints  in  boys. 

Arthritis  appears  most  frequently  in  the  hip-joint  (coxitis 
scrofulosa),  in  the  knee  (gonarthrocace,  white  swelling),  in  the 
ankle-joint  (podarthrocace),  and  at  the  elbow  (olecranarthrocace) ; 
the  wrist-  and  shoulder-joint  are  rarely  ajffected.  The  peculiar 
symptoms  which  belong  to  the  individual  inflammations  accord- 
ing to  their  seat  cannot  be  described  here  in  detail. 

Nor  is  it  necessary  to  give  a  special  description  of  the  symptoms  of  scrofulous 
periostitis;  they  are  partly  the  same  as  those  of  an  ordinary  acute  or  chronic  jjerios- 
titis,  and  partly  they  disappear  completely  among  the  more  important  ones  of  the 
disease  in  the  bone  with  which  chronic  periostitis  is  almost  without  exception  asso- 
ciated, whether  it  precedes  that  disease  or  follows  it  as  a  secondary  consequence. 


The  scrofulous  inflammations  of  the  hone,  are,  like  the  affec- 


804  BIIICJI-IIIUSCIIFELD. — SCROFULOSIS,  ETC. 

tions  of  joints,  distinguislied  by  tendenc}^  to  a  chronic  course. 
Tlie  first  symptom  of  superficial  ostitis  is  a  swelling  on  the  dis- 
eased bone  attended  with  little  pain  ;  the  skin  over  it,  being  at 
first  unchanged  in  appearance,  looks  bluish  and  attenuated  ;  per- 
foration takes  place  very  gradually,  and  then  frequently  an 
nicer  forms  on  the  site.  The  furtlier  consequences  depend  on  the 
existence  of  only  a  superficial  affection  of  the  bone,  or  of  exten- 
sive ulceration  (caries). 

When  the  seat  of  scrofulous  ostitis  is  more  central,  the  first 
symptoms  of  the  disease  are  of  a  very  vague  character  ;  the  most 
frequent  is  pain,  not  of  a  severe  degree,  however,  which  som<-- 
times  comj^letely  disappears,  but  soon  returns  again.  The  dis- 
ease manifests  itself  distinctly  only  through  its  later  conse- 
quences. , 

In  parts  w^hich  have  to  support  considerable  weight,  the  bones 
infiltrated  with  cheesy  substance  or  the  products  of  softeniiiu- 
may  be,  so  to  speak,  crushed  under  the  infiuence  of  gravitation  : 
the  consequent  destruction  of  normal  form  and  injury  to  neigh- 
boring organs  under  such  circumstances  form  the  most  im- 
portant feature  of  the  disease  in  certain  regions,  especiallj"  in 
the  vertebral  column.  In  other  parts  (bones  of  the  extremities] 
the  disease  invades  the  joints  and  starts  inflammation  in  them,  or 
it  reaches  the  periosteum,  causes  periostitis  and  inflammation  of 
the  superincumbent  soft  parts,  and  the  final  result  is  here  also 
the  formation  of  fistulse  and  ulcers,  at  the  bottom  of  which  the 
carious  bone  is  exposed.  In  this  manner  regular  panostitis  may 
arise,  and  necrosis  of  extensive  portions  of  bone  ensue,  while 
all  imaginable  forms  of  infiammation  coexist  in  the  remaining 
tissues. 

Although  recognizing  scrofulous  ostitis  as  one  of  the  gravest 
forms  in  which  scrofulosis  appears,  we  must  not  think  a  favor- 
able termination  impossible  even  when  it  is  developed  to  the 
worst  degree.  This  is  especially  to  be  hoped  for  in  the  case  of 
younger  children.  Healthy  granulations  form  gradually  wliich 
cover  the  bone,  suppuration  diminishes,  the  ulcer  closes,  and 
even  the  bone,  gravely  affected  as  it  was,  reassumes  its  natural 
condition,  and  the  loss  of  substance  it  has  sustained  is  replaced 
by  new  osseous  tissue. 
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TVithout  going  into  details  as  to  tho  several  localizations,  we  will  only  point  out 
the  importance  of  tlie  deatriictive  spondylitis  (spondylarthrocace).  The  disease  is 
usliered  in  by  pain  increased  by  motion,  but  generally  not  hy  pressure  on  the  spinous 
processes;  later  on  febrile  synii)toms  appear  as  a  rule;  sleep  becomes  disturljcd  ;  and 
not  rarely,  it  is  asserted,  an  impairment  of  the  intellectual  faculties  is  observed  in 
such  cliildreu.  Later  still  the  spinous  processes  become  more  prominent  at  tlie 
scat  of  the  disease,  the  deformity  gradually  develops  more  and  more,  and  the  hump 
is  formed  (Malum  Pottii).  More  rarely  it  happens  that  tlie  diseased  vertebra  breaks 
down  suddenly  in  consequence  of  some  injury,  and  an  angular  bend  is  formed. 

Wliether  kypliosis  develop  gradually  or  arise  suddenly,  symptoms  of  disturbed 
function  of  the  spinal  marrow  manifest  themselves  immediately  (more  pronounced 
in  the  latter  case,  of  course)  ;  they  are,  as  may  be  imagined,  different  according  to 
the  seat  of  the  trouble.  In  spondylitis  lumbalis,  which  occurs  more  rarely,  sciatica  is 
present  from  the  very  beginning  ;  the  ijaticnt  rises  only  with  difRculty  and  supports 
the  nates  with  the  hands  in  doing  so.  If  the  disease  is  located  higher  up  {spondyli- 
tis thoiricica),  pain,  numbness,  and  formication  are  felt  in  the  legs,  sometimes  asso- 
ciated with  spasms,  and  later  on  paralysis  of  the  lower  extremities,  the  bladder,  and 
rectum  appears  in  severe  cases.  In  spondylitis  cervicalis,  finally,  disorders  of  the 
upper  extremities  (spasmodic  and  paralytic  symptoms  and  difficulty  of  deglutition, 
vocalization,  and  respiration)  are  added  when  the  disease  is  located  in  the  occiput, 
lu  these  cases  considerable  swelling  of  the  posterior  cervical  region  (tumor  albus 
nuchDe)  exists.  If  seated  at  the  first  or  second  cervical  vertebra,  the  disease  is,  of 
course,  most  dangerous;  in  these  cases  violent  headache  is  felt,  fatal  compression 
of  the  medulla  oblongata  may  result  from  luxation  of  the  first  cervical  vertebra, 
and  another  danger  arises  from  extension  of  the  inflammatory  process  to  the  men- 
inges and  the  brain. 

One  of  the  most  important  accompaniments  of  spondylitis  are  the  lurrowing 
abscesses  arising  from  suppuration  in  the  vicinity  of  the  diseased  vertebrae  ;  the  pres- 
ence of  these  does  not,  however,  warrant  in  every  case  the  diagnosis  of  an  already 
existing  spondylitis,  because  ante-  or  sub-periosteal  supi^urations,  which  may  cause 
the  formation  of  cold  abscesses,  do  occur  in  this  region  without  this  complication. 
The  direction  in  which  these  abscesses  burrow  differs  according  to  the  place  of  ori- 
gin. Spondylitis  lumbalis  leads  principally  to  abscesses  which  burrow  along  the 
pelvic  organs,  and  reach  the  external  surface  through  the  sciatic  notches ;  very  sel- 
dom they  break  into  the  rectum  or  keep  moving  through  the  connective  tissue  in  its 
vicinity.  Thoracic  spondylitis  (especially  of  the  lower  thoracic  and  upper  lumbar 
vertebra?)  gives  rise  to  abscesses,  whicli  follow  the  course  of  the  psoas  muscle,  and 
make  their  appearance  on  the  surface  below  Poupart's  ligament.  Finally,  spondy- 
litis cervicalis  leads  to  the  formation  of  retro-pharyngeal  abscesses ;  more  rarely  the 
pus  descends  from  that  locality  into  the  cavity  of  the  thorax,  etc. 

The  dangers  of  spondylitis  may  be  concluded  from  tlie  above  description  ;  func- 
tional disturljance  of  the  spinal  marrow,  consumption  of  the  body  by  the  long- 
continued  suppuration,  putrid  decomposition,  which  not  unfrequently  takes  place  in 
tlic  abscesses  after  breaking — all  tliese  may  severally  cause  a  fatal  termination.  On 
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the  other  liancT,  it  is  well  known  that  even  far  advanced  cases  of  spondylitis  may 
be  arrested  in  their  progress;  the  deformity  of  the  vertebral  column  remains,  of 
course,  but,  through  the  mediation  of  ossifying  periostitis,  osseous  trabecuhe  arc 
formed,  which  give  a  firm  support  to  the  dislocated  vertebrae,  capsules  form  around 
tJie  cheesy  masses  in  the  bodies  of  the  vertebrae,  and  part  of  the  destroyed  bone  i.s 
restored.  The  abscesses,  too,  may  be  absorbed,  or  at  least  a  capsule  may  foim 
around  the  inspissated  pus.  The  patients  may  enjoy  good  health,  setting  aside  tlu,- 
usually  existing  diminution  of  motive  power  in  those  parts,  the  nerves  of  whicli 
arise  from  below  the  seat  of  the  disease,  and  also  the  other  disorders  connected 
with  kyphosis  (deformed  thorax,  impaired  circulation  and  respiration) ;  it  is,  how- 
ever, sufficiently  explained  by  the  circumstances  alluded  to  that  such  individuals 
remain  feeble,  and  rarely  attain  an  advanced  age. 

Acute  osteomyelitis  does  not  occur  more  frequently  i 
scrofulous  than  in  healthy  young  individuals.  We  have,  how 
ever,  to  mention  another  affection  of  the  osseous  system  whic" 
almost  exclusively  occurs  in  scrofulous  children  mostly  unde 
five  years  of  age.  This  is  the  peculiar  disease  which  is  no 
designated  by  the  name  of  simia  mntosa^  while  formerly  thi 
was  applied  to  every  possible  morbid  process  in  bone  accom 
panied  with  swelling.' 

The  phalanges  of  the  fingers  and  toes  are  the  principal  seat 
of  this  disease  ;  more  rarely  the  bones  of  the  carpus  and  tarsu 
are  affected.  The  characteristic  sign  of  the  process  is  a  gradual, 
painless  swelling  of  the  affected  bone — the  phalanges  of  the  fin 
gers,  for  example,  assume  the  shape  of  a  bottle,  and  the  ski 
over  the  swelling  is  frequently  not  reddened  at  all,  but  pale  an 
tense.  In  some  cases  the  swelling  simply  recedes;  in  other 
abscess  forms  in  the  surrounding  parts,  the  skin  becomes  red,  an 
the  abscess  breaks.  In  some  cases  the  probe,  introduced  throng 
the  spontaneous  opening  in  skin  and  bone,  reaches  the  medullar 
cavity ;  rarely,  formation  of  an  extensive  sequestrum  takes  plac 
Accurate  anatomical  investigations  of  this  process  are  still  wan 
ing,  but  it  seems  probable  that  spina  ventosa  is  caused  by 
rarefying  ostitis,  with  which  ossifying  periostitis  is  associate 
and  the  bony  substance  absorbed  through  the  pressure  of  pr 
liferating  maiTow-cells  is  substituted  by  a  new  formation  of  su 
cessive  involucra. 


1  Comp.  Virchow  (Virch.  Arch.  XV.  p.  310). 
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The  clinical  symptoms  of  the  cheesy  and  tuhermilous  injlam- 
Tncttions  developing  in  the  inlernal  organs  of  scrofulous  sub- 
jects need  not  be  specially  mentioned  here.  We  have  already 
remarked  that  the  cheesy  pneumonia  which  is  observed  fre- 
quently in  the  scrofulous  must  not  be  considered  as  a  mere 
complication,  but  as  an  inllammation,  the  peculiar  course  of 
which  depends  on  the  same  constitutional  predisposition  as  in 
other  scrofulous  affections ;  we  only  oj)posed  the  attempt  to 
consider  every  cheesy  pneumonia  as  a  scrofulous  one. 

As  regards  the  relation  of  cheesy  pneumonia  to  other  affec- 
tions of  scrofulous  subjects,  we  cannot  maintain  that  it  must 
necessarily  develop  at  a  certain  advanced  stage  of  the  disease. 
There  are  many  cases  of  scrofula  in  which  extensive  tubercu- 
lous affections  of  the  bones  and  voluminous  tuberculous  tumors 
of  the  lymphatic  glands  coexist  with  perfectly  healthy  lungs. 
In  other  cases  slight  scrofulous  affections  of  the  skin  and  lym- 
phatic glands  are  followed  by  pulmonary  phthisis  at  an  early 
stage. 

In  no  case  would  we  consider  that  most  frequent  form  of  pul- 
monary affections  in  the  scrofulous  (cheesy  pneumonia,  tuber- 
cular inflammation)  as  a  metastatic  process.  The  seat  of  scrofu- 
lous diseases  is  evidently  determined  by  the  presence  of  a 
peculiar  vulnerability  and  weakness  of  definite  organs  and  sys- 
tems. These  conditions  being  referable  to  hereditary  transmis- 
sion, there  is  nothing  surprising  in  the  fact  that  scrofulous 
children,  descended  from  phthisical  parents,  are  eminently  pre- 
disposed to  cheesy  pneumonia. 

Regarding  the  relation  of  scrofulous  tumors  of  the  glands 
to  tuberculous  pneumonia,  we  grant  that  co-existence  of  consid- 
erable tumors  (especially  of  the  cervical  glands)  and  this  pul- 
monary affection  is  frequently  observed,  but  a  gradual  extension 
of  the  affection  from  the  glands  to  the  lungs  is  neither  anatomi- 
cally probable,  nor  has  it  ever  been  demonstrated.  Clinical 
experience  rather  speaks  in  favor  of  a  connection  between  this 
pulmonary  affection  and  scrofulous  bronchitis. 

It  has  been  stated  repeatedly,  and  confirmed,  among  others,  by  Phillips,  that  per- 
sons presenting  scrofulous  cicatrices  on  the  neck  arc  rarely  attacivcd  by  pulmonary 
phthisis,  but  this  observation  does  not  amount  to  much,  although  it  seems  to  be 
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corroborated  by  the  poi^ular  belief  prevalent  in  some  countries  that  individuals  with 
scrofulous  cicatrices  enjoy  immunity  from  phthisis.  So  far,  however,  there  is 
no  statistical  proof  for  this  belief  at  all,  for  tlie  number  of  phthisical  subjects 
Avitli  scrofulous  cicatrices  (according  to  the  author's  observations  in  Dresden,  one 
per  cent.)  is  without  value,  because  the  ratio  of  phthisis  to  glandular  affections,  in 
which  breaking  of  the  abscess  has  not  yet  taken  place,  cannot  be  stated  accurately. 

The  clinical  symptoms  of  scrofulous  cheesy  pneumonia  are 
not  distinct  from  those  of  tuberculous  pneumonia  occurring  in 
non-scrofulous  subjects ;  we  refer,  therefore,  in  regard  to  them, 
to  the  corresponding  sections  of  this  work.  A  detailed  descrip- 
tion of  the  symptoms  of  solitary  tubercles  of  the  brain,  respec- 
tively of  cheesy  encephalitis,  or  other  cheesy  degenerations  in 
the  scrofulous  (in  the  geni to -urinary  mucous  membrane,  the 
suj)ra-renal  capsules,  etc.),  may  likewise  be  dispensed  with. 

We  will  add  only  a  few  words  in  regard  to  certain  general 
symptoms.  The  anaemia  of  scrofulous  subjects  we  consider,  as 
already  stated  above,  rather  as  a  secondary  symptom  than  a 
primary  cause  of  the  disease. 

The  view  advocated  by  Rindfleisch,  that  the  scrofulous  constitution  is  based 
on  a  misproportion  between  the  quantity  of  blood  and  the  weight  of  the  body,  has 
a  certain  probability,  anatomically  speaking,  as  it  is  known  that  local  aujEuiia  is  one 
of  the  essential  causes  of  cheesy  degeneration  of  the  inflammatory  products.  The 
observation,  frequently  made,  that  healthy  plethoric  children  become  scrofulous, 
and  present  symptoms  of  anjEmia  only  after  the  disease  has  been  fully  developed, 
speaks,  however,  against  this  hypothesis.  The  fact,  first  pointed  out  ])y  Balman, 
that  the  nwnber  of  white  Mood-cells  is  increased  in  children  with  scrofulous  tumors 
of  the  glands,  we  can  also  confirm  as  to  the  later  stages  of  the  disease ;  but  as  to 
children  presenting  the  first  sym2)toms  of  scrofulosis,  it  has  been  proved  in  quite  a 
number  of  cases  that  in  this  stage  the  ratio  of  colorless  and  red  blood-corpuscles  is 
perfectly  normal. 

"UliQ  fever  occurring  in  scrofulosis  varies  very  much,  accord- 
ing to  the  seat  and  extent  of  the  local  processes,  and  the  ease 
with  which  absorption  of  the  products  of  inflammation  takes 
place.  Very  often  the  increase  of  temperature  appears  in  the 
capricious  character  of  liectic  fever. 

The  general  imimirment  of  nutrition  in  scrofulosis  has 
been  mentioned  already  repeatedly.  It  becomes  most  promi- 
nent in  disease  of  the  mesenteric  glands,  in  extensive  suppura- 
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tioiis,  especially  of  joints  and  bones,  and  finally  on  development 
of  tuberculous  pneumonia. 

The  appearance  of  copious  deposits  of  phosphates  and  oxalate 
of  lime  in  the  urine'  has  formerly  been  regarded  as  a  sign  of 
disturbed  exchange  of  matter  in  scrofulosis  ;  tliis  phenomenon, 
however,  was  soon  recognized  as  belonging  to  this  disease  neither 
exclusively  nor  even  in  the  generality  of  cases. 

Complications  and  SequelcB. 

We  have  already  remarked  that  we  do  not  regard  cheesy 
pneumonia  as  a  complication  of  scrofulosis ;  general  miliary 
iuberculosls,  however,  must  be  looked  upon  as  such,  for  we 
have  to  take  it  either  for  a  real  metastasis  (by  the  reception  into 
the  blood  of  tuberculous  elements  capable  of  development)  or  an 
infection  caused  by  matter  formed  in  the  primarily  tuberculous 
or  cheesy  foci.  Peculiar  circumstances  are  required  for  the 
evolution  of  general  tuberculosis  out  of  the  local  affection.  The 
majority  of  cases  in  which  ulcerations,  existing  for  years  and 
accompanied  with  copious  development  of  tubercles  (especially 
ill  the  bones),  have  been  observed,  are  not  followed  by  general 
tuberculosis,  and  this  fact  proves  either  that  the  conditions  for 
the  absorption  of  the  virus  are  unfavorable  at  the  seats  of  the 
primary  tuberculous  inflammation,  or  that  peculiar  conditions 
must  be  fulfilled  before  general  tuberculosis  can  associate  itself 
Avitli  the  local  disease. 

The  view  especially  advocated  by  Buhl,  that  every  cheesy 
I] product,  whether  it  be  the  result  of  simple  inflammation  or 
t  engendered  by  tuberculosis,  may  cause  miliary  tuberculosis,  is 
1  liable  to  the  objection  that  this  latter  disease  is  very  rare,  com- 
])aredwith  the  large  number  of  cases  in  which  cheesy  deposits 
'  xist,  and  is  further  contradicted  by  the  fact  that  chees}^  pro- 
ducts are  known  to  become  absorbed  without  giving  rise  to 
Juiliary  tuberculosis. 

Another  important  complication  is  that  peculiar  degeneration 


'  Balman  (1.  c.) ;  Beneke,  Der  phosphorsaure  Kalk  in  physiol.  uud  theraj)eutischer 
I'-eziehuug.  Goettingeu,  1850. 
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whicli  is  now  generally  designated  by  tlie  term  amyloid  degen- 
eration,  first  used  by  Vircliow.  It  associates  itself  almost  exclu- 
sively with  chronic  processes  of  supi^uration  and  ulceration 
(particularly  in  bones),  and  consequent!}^  it  is  not  surprising  to 
meet  with  it  frequently  in  scrofulous  subjects.  The  nature 
and  special  cause  of  this  change  are  still  quite  obscure,  while  its 
anatomical  features  may  be  passed  over  as  generally  known. 

We  cannot  explain  in  any  way  why  it  is  that  in  some  casps 
of  scrofulous  inflammation  amyloid  degeneration  occurs  very 
early,  and  generally  while  it  is  entirely  wanting  in  other  very 
protracted  cases  in  which  the  local  phenomena  are  identical, 
just  as  it  happens  with  the  amyloid  degeneration  occurring  in 
cases  of  phthisis,  syphilis,  etc. 

The  organs  first  invaded  by  this  change  in  scrofulosis  are 
the  lym])liaUG  glands^  in  which  it  occurs  in  two  different  waj^s : 
it  may  begin,  as  it  does  in  other  organs,  first  on  the  internal  coat 
of  the  vessels  (especially  of  the  small  arteries),  or  it  may  arise  in 
a  circumscribed  portion  of  the  follicular  substance  itself.  If  the 
lymphatic  gland  attacked  by  the  degeneration  is  neither  hyper- 
plastic nor  tuberculous,  its  volume  is  generally  only  moderately 
enlarged,  and  it  ma}^  be  felt,  if  situated  near  the  surface,  as  a 
rather  soft  tumor  of  little  elasticity.  Next  in  order  of  frequency 
are  the  amyloid  degenerations  of  spleen^  liver,^  and  kidneys 
(generally  also  the  internal  coat  of  the  large  vessels,  especially 
of  the  aorta).  In  fully  developed  cases  considerable  enlarge- 
ment of  the  two  first-named  organs  may  be  noticed  on  palpation, 
while  albumen  and  cjdindrical  casts  are  found  in  the  urine 
(especially  vitreous  casts,  which,  however,  in  the  author's  cases, 
never  answered  the  iodine  and  sulphuric  acid  test). 

As  sequela3  of  amyloid  degeneration  may  be  mentioned 
marked  emaciation  and  li3^dr;Temia,  which  leads  to  general 
dropsy,  especially  when  the  kidneys  are  involved  in  the  disease. 
Clinical  experience  would  warrant  the  belief  that  the  lighter 


'  Borden  has  already  described  anatomical  changes  in  the  liver  which  evidently 
belong  to  this  affection  (liver  dry,  increased  in  size,  of  yellowish  white  color ;  contents 
of  gall-bladder  colorless).  BwU  (Diseases  of  the  Liver)  describes  amyloid  degeneration 
of  the  liver  as  a  specifically  scrofulous  disease. 
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degrees  of  amyloid  degeneration  may  disappear  again  com- 
pletely. 

Comjilications  which  may  arise  in  the  case  of  scrofulous 
ulcers  and  abscesses,  as  of  wounds  and  ulcers  from  other  causes, 
are  the  so-called  accidental  tranmailc  diseases^  traumatic  di])!!- 
rheria,  gangrene,  erysipelas,  and  the  general  infections  known  as 
>eptica3mia  and  pyfemia.  It  is,  however,  a  surprising  fact  tliat 
pyjemia  associates  itself,  comparatively  speaking,  rarely  with 
the  chronic  affections  of  joints  and  bones  in  scrofulous  subjects. 

That  certain  disorders  remain  in  cases  in  which  scrofulosis 
has  become  completely  extinct,  may  be  concluded  from  what 
has  already  been  said.  Among  these  may  be  mentioned  the 
abnormal  conditions  resulting  from  severe  cases  of  scrofulous 
ophthalmia  (opacities  of  the  cornea,  staphyloma,  opacities  of  the 
lens,  atrophy  of  the  iris),  with  their  consequences  as  to  the 
faculty  of  vision ;  the  deafness  frequently  remaining  after 
scrofulous  otitis,  the  curvature  of  the  spine  caused  by  spondy- 
litis, anchylosis,  disturbances  resulting  from  spontaneous  dis- 
location of  the  hip- joint,  and  so  on. 

Diagnosis. 

The  diagnosis  of  scrofulous  affections  does  not  generally 
present  any  difficulties  ;  but  we  do  not  know,  as  already  men- 
tioned, any  certain  sign  of  a  scrofulous  constitution,  from 
which  the  predisposition  could  be  inferred  even  before  the 
breaking-out  of  the  local  phenomena.  The  supposition  that  a 
definite  local  process  rests  on  a  scrofulous  basis  results  partly 
from  facts  proving  hereditary  disposition,  partly  from  the  course 
oC  the  disease  and  the  simultaneous  appearance  of  similar  mor- 
l)id  processes  in  other  parts  of  the  body.  In  the  long  run  the 
I  diagnosis  cannot  remain  doubtful,  although  it  may  be  yhvj  diffi- 
cult to  form  a  definite  opinion  at  a  given  moment,  especially 
when  the  bones  are  first  affected,  and  the  question  arises  whether 
the  case  be  one  of  syphilis  or  of  scrofula. 

As  regards  local  tuberculosis,  we  need  make  no  further 
remark,  having  already  convinced  ourselves  that  at  a  certain 
^tage  of  all  severe  scrofulous  affections  local  tuberculosis  sets 
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in  almost  regularly.  The  exact  time  at  wliich  the  development 
of  tubercles  took  jDlace  cannot  be  clinically  determined  with 
certainty.  The  presence  of  tubercles  in  tumors  of  tlie  lympliatie 
glands  may  be  always  assumed  whenever  they  show  a  tendency 
to  remain  stationary  in  a  hard,  inelastic  condition. 


Duration,  Termination,  and  Prognosis. 

We  have  already  pointed  out  the  chronic  character  of  scrofu- 
losis  and  its  protracted  duration  for  many  years,  the  disappear- 
ance of  one  group  of  symptoms  being  soon  followed  by  relapses 
or  fresh  attacks  in  other  regions.  The  disease  appears,  as  we 
have  likewise  stated  before,  most  frequently  at  the  age  of  from 
five  to  seven  years,  and  becomes  extinct  oftener  at  the  time  of 
sexual  development  than  at  any  other  period.  Individuals  who 
have  suffered  during  childhood  from  severe  and  obstinate  forms 
of  scrofulosis  attain  the  best  of  health  about  this  time,  and 
show  no  weakness  resulting  from  their  previous  disorders. 

Phillips  meutious  having  frequently  seen  scrofulous  cicatrices  in  men  distin- 
guished by  great  muscular  strength  (for  example,  in  prize-fighters). 

In  other  cases,  however,  phthisis  is  developed  just  at  the 
time  of  puberty,  while  the  other  scrofulous  affections  continue, 
or  after  they  have  disappeared.  Pulmonary  phthisis  is  the 
most  frequent  cause  of  death  in  scrofulosis  ;  next  in  frequency 
are,  as  already  mentioned,  affections  of  the  bones  and  Joints,^ 
with  their  direct  and  indirect  consequences ;  and  last,  general 
miliary  tuberculosis. 

We  have  no  reliable  data  from  which  we  could  infer  the  per- 
centage of  mortality  from  scrofulosis  with  any  degree  of  cer- 
tainty. The  proportion  of  mortality  from  scrofula  to  the  total 
number  of  deaths  from  all  causes  has  already  been  referred  to  ; 
it  gives,  however,  no  clue  to  the  solution  of  this  question.  As 
many  cases  of  death  from  scrofula  are  accounted  for  under 

'  According  to  statistics  collected  by  Meind,  which,  however,  embrace  but  few 
children,  there  died,  among  69  individuals  affected  with  tuberculosis  of  the  bones.  20 
of  dropsy  (amyloid  degeneration;,  14  of  tubercular  meningitis,  11  of  inarasraus,  5  of 
paralysis  of  the  bladder,  8  of  anajmia,  3  of  pyajraia,  and  3  of  nephritis. 
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different  heads  (diseases  of  the  bones,  puhiionaiy  jihtliisis,  etc.), 
we  shall  always  want  for  complete  material,  and  it  will  be  espe- 
cially difficult  to  find  out  how  many  individuals  die  of  phthisis 
after  having  recovered  from  scrofulosis. 

This  circumstance  must  be  taken  into  account  in  the  interpretation  of  the  statis- 
tical data  collected  by  district  physician  Dr.  Kociner  for  the  medical  district  of 
Meissen  in  Saxony.  The  total  number  of  cases  of  scrofulosis  is  surprisingly 
small,  probably  because  only  the  cases  whicli  came  under  medical  treatment  are 
recorded.  Koerner's  tables  comiDrise  the  years  1867-1872,'  and  contain  a  total 
number  of  58,4GG  individuals  affected  with  scrofula,  of  whom  3,184  (or  about  4 
per  cent.)  died,  and  6G1  cases  of  "constitutional  scrofulosis"  are  recorded  (or 
about  1  per  cent,  of  all  cases),  of  whom  only  21  (or  3.2  per  cent.)  died — a  much 
smaller  number  in  proportion  to  the  total  mortality  than  that  reported  in  the  above- 
mentioned  Geneva  statistics. 

On  the  'prognosis  of  scrofulosis  nothing  can  be  said  that 
could  be  relied  upon  in  all  cases,  as  tiie  termination  of  the  dis- 
ease depends  so  essentially  on  the  hygienic  conditions  under 
which  the  patient  lives,  on  the  obstinacy,  the  seat,  and  extent  of 
the  disorder.  Prognosis  is  most  unfavorable  in  scrofulous 
pneumonia  and  those  cases  in  which  the  bones  are  affected.  An 
absolutely  unfavorable  prognosis  must,  however,  not  be  made 
in  the  latter  cases,  especially  in  younger  children,  even  in  the 
most  severe  forms,  as  it  is  shown  by  experience  that  affections  of 
the  bones  of  the  most  extraordinary  severity  and  extent  may  end 
in  recovery.  We  have  already  said  that  it  would  be  going  too 
far  to  see  in  every  scrofulous  child  a  candidate  for  consumption  ; 
in  this  respect  also  the  hygienic  circumstances  under  which  the 
patient  in  question  lives  are  of  the  greatest  importance.  It  is 
probable  that  the  development  of  pulmonary  tuberculosis  from 
scrofulosis  is  chiefly  favored  by  crowding  together  in  narrow, 
ill- ventilated  rooms.  In  well-to-do  families  the  transition  from 
scrofulosis  to  pulmonary  phthisis  is  consequently  observed 
much  more  rarely  than  among  the  poorer  classes.  On  the  inti- 
mate relation  of  these  diseases  enough  has  been  said  already  ;  it 
remains  only  to  point  out  the  frequent  occurrence  of  scrofu- 
losis in  countries  in  which  pulmonary  phthisis  is  but  rarely 

'1.  bis  5.  Jahresbericbt  des  Med.-CoUeg.,  iiber  das  Medicinalweseu  des  Koenigr. 
Sachsen.  Dresden  bei  Heinrioh. 
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found,  as  in  India  according  to  Balman,  in  the  ore -mountains  of 
Saxony  according  to  Ettmueller,  etc 

LEEDS  ^WEST-RIDING 

OICO-CHIUUHGICAL  SOClETyeatment. 

So  far  as  scrof ulosis  is  caused  by  hereditary  preclisposition, 
we  are  powerless  as  to  prophylactic  measures.  A  prophylaxis 
beginning  "ab  ovo  "  would  be  very  desirable  indeed,  and  phy- 
sicians have  not  been  wanting  who  advocated  prohibition  by 
the  government  of  all  marriages  of  individuals  from  whom  a 
scrofulous  progeny  might  be  expected  with  probability.  Such 
a  measure  is,  however,  neither  capable  of  execution  nor  desira- 
ble, and  all  that  can  possibly  be  done  in  this  respect  is  to 
induce  such  individuals  bv  instruction  not  to  form  matrimonial 
alliances.  This  is  certainly  desirable,  but  its  result  will  remain 
illusory.  In  the  formation  of  matrimonial  alliances  every  other 
dower  is  generally  much  more  deliberately  weighed  than  the 
physical  disposition  in  question,  although  it  is  of  the  greatest 
importance  to  the  well-being  of  whole  generations. 

There  remains,  therefore,  in  this  respect  only  the  question 
whether  it  be  possible  to  prevent  the  breaking  out  of  scrofula, 
or  at  least  mitigate  its  course  by  careful  treatment  even  in  those 
who  are  hereditarily  predisposed  to  it.  The  measures  to  be 
taken  for  this  purpose  generally  coincide  with  the  prophylaxis 
against  scrofulosis  in  cases  in  which  this  hereditary  predisposi- 
tion is  wanting.  We  may  even  say  that  these  measures  are  of 
universal  application,  as  every  rational  method  of  physical  cul- 
ture must  be  based  on  them.  Still  it  would  be  wrong  to  believe 
that  the  breaking  out  of  the  disease  can  be  prevented  with  cer- 
tainty by  a  judicious  regimen.  There  is  unfortunately  no  lack 
of  experience  to  prove  that,  a  hereditary  predisposition  being 
given,  grave  forms  of  scrofulosis  may  develop  themselves  in 
spite  of  the  most  careful  treatment— exactly  the  same  experience 
as  has  been  observed  in  cases  of  pulmonary  phthisis  arising  from 
hereditary  predisposition. 

In  the  case  of  all  children,  but  especially  of  those  in  whom  a 
dormant  hereditary  predisposition  to  disease  exists,  the  mode  of 
feeding  them  during  the  llrst  years  of  life  is  of  the  greatest 
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importance.  Children  of  tnberculons  or  previously  scrofulous 
iiiotliers  must  not  be  allowed  to  be  nursed  at  the  maternal 
breast.     The  best  substitute  is  a  healthy,  strong  wet-nurse. 

P  When  this  cannot  be  had,  artificial  feeding  must  be  resorted  to, 
and  there  is  fortunately  in  our  times  no  lack  of  attempts  to  sup- 
ply substitutes  for  mother's  milk.  In  large  towns  feeding  on 
cow's  milk  is  attended  with  difficulties,  and  if  the  possibility, 
above  alluded  to,  of  transmitting  tuberculosis  to  man  by  the 
milk  of  cows  affected  with  pearl  disease  should  be  proved,  this 
mode  of  feeding  would  have  to  be  looked  upon  with  the  greatest 
mistrust  wherever  the  existence  of  perfectly  healthy  live  stock 
could  not  be  demonstrated  to  full  conviction.  What  form  of 
artilicial  feeding  ought  to  be  selected,  whether  condensed  milk, 
Nestle' s  powder,  Liebig's  soup,  or  Hartenstein's  "leguminose" 

w  be  preferable,  we  cannot  discuss  here  in  detail.  This  has  been 
done  of  late  years  by  a  great  many  writers.  On  the  whole,  no 
universal  rule  can  be  given  in  this  respect,  as  the  individual  con- 
stitution of  the  child  has  to  be  considered,  and  as  a  certain  method 
of  feeding  does  not  at  all  agree  with  one  child,  while  another 
will  thrive  on  it  remarkably  well.  The  results  of  our  own  expe- 
rience may  be  brieiij^  stated  to  be  in  favor  of  Nestle' s  "  infants' 
flour,"  the  use  of  which  was  but  rarely  attended  with  indiges- 
tion, while  the  nutrition  of  the  child  improved  in  the  most 
gratifying  manner  ;  condensed  milk  also  furnished  in  some  cases 
very  satisfactory  results,  in  others  the  large  proportion  of  sugar 
contained  in  it  seemed  to  molest  the  stomach  and  intestines. 

The  feeding  of  children  in  the  first  years  of  life  on  the  diet  of 
adults  is  a  widely-spread  abuse  which  favors  the  development  of 
scrofulosis.  Parents  frequently  relate  with  pleasure  that  their 
six  or  nine  months  old  child  is  already  eating  of  everything  that 
comes  on  the  table.  It  is  hardly  necessary  to  prove  that  the  eat- 
ing of  rye  bread  and  potatoes,  the  drinking  of  coffee,  lager-beer, 
etc.,  in  the  first  years  of  life,  must  exert  a  disturbing  influence  on 
the  organs  of  digestion,  and  produce  especially  irritation  of  the 
intestinal  mucous  membrane  and  mesenteric  glands. 

Even  in  later  years  all  articles  of  food  wliich  irritate  the  ali- 
mentary canal,  and  contain  too  small  a  quantity  of  nutritive 
materials  in  proportion  to  their  bulk  and  weight,  ought  to  be 
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avoided.  The  diet  must  consist  mainly  of  good  milk,  easily 
digested  meat,  and  well-baked  bread.  We  cannot  indorse  the 
absolute  prohibition  of  rye  bread  and  potatoes,  as  we  lind  it 
impossible  to  believe  in  the  injurious  character  of  these  articles, 
if  they  are  of  good  quality  and  properly  prepared.  Higlily 
nutritious  and  at  the  same  time  easily  digested  food  is  contained 
in  the  leguminous  grains,  especially  in  the  finely  divided  form  in 
which  they  are  now  sold  according  to  Beneke's  prescription 
under  the  name  of  "  Hartenstein's  leguminose."  The  soup  made 
from  this  preparation  agrees  exceedingly  well  with  somewhat 
older  children  whose  digestion  is  rather  delicate. 

For  drinking  we  can  best  recommend  pure  water ;  well  fer- 
mented light  beer  is  not  to  be  rejected. 

The  proper  regulation  of  the  number  and  quantity  of  meals 
is  of  no  less  importance  than  the  selection  of  their  quality.  The 
development  of  scrofula,  under  circumstances  which  leave 
nothing  co  be  desired  as  to  the  qualit}^  of  food,,  is  certainly  in 
many  cases  owing  to  the-iacjt,.  tlaat  children  are  permitted  to  eat 
too  frequently  and  too  much.  Individuals  inclining  to  scrofu- 
losis  are  often  endowed  with  a  voracious  appetite,  usually  show- 
ing itself  strongest  in  the  demand  for  coarse  and  heavy  foodj 
and  leading  only  too  easily,  if  indulged  too  much,  to  a  perma- 
nent condition  of  irritation  of  the  organs  of  digestion,  to  which 
no  rest  is  ever  permitted.  In  this  respect  we  must  point  out  the 
much  practised  abuse  of  presenting  children  with  all  sorts  of 
candies,  chocolate-drops,  etc.  As  the  friends  of  the  family  sin 
much  more  in  this  respect  than  the  parents,  the  exclamation: 
"The  Lord  protect  them  from  their  friends,"  would  be  fully 
justified. 

Of  even  greater  importance  almost  than  proper  food  is  the 
inhalation  of  pure  air.  Frequent  exercise  in  the  open  air,  well 
ventilated  sitting-  and  bed-rooms  are  absolutely  necessary. 
Unfortunately  the  opinion  is  still  prevalent,  especially  in  large 
towns,  where  dwelling  accommodations  are  scarce  and  expensive, 
that  the  worst  and  smallest  room  is  perfectly  sufiicient  for  a 
sleeping  apartment.  The  proper  ventilation  of  school-rooms  is 
especially  important  in  the  respect  here  considered. 

As  to  the  hygienic  treatment  of  children  in  other  respects  we 
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would  draw  special  attention  to  the  demands  of  proper  muscular 
training  and  culture  of  the  sJdn.  Tiie  lirst,  tlie  more  important 
oi"  the  two,  must  be  met  in  towns  by  a  methodical  instruction 
in  gymnastics,  while  in  the  country  the  necessary  exercise  of 
the  muscles  comes  in  as  a  matter  of  course.  Proper  exercise  of 
all  the  muscles  and  its  beneficent  effects  on  respiration,  diges- 
tion, and  the  totality  of  physiological  functions  is  of  such  para- 
mount importance  that  the  place  recently  assigned  to  gymnastics 
in  the  public  schools  as  a  part  of  compulsory  education  must  be 
approved  with  the  greatest  satisfaction.  It  is  advisable  also  to 
begin  at  the  earliest  possible  age  with  a  judicious  and  methodical 
instruction  of  children  in  the  lighter  gymnastic  exercises  (espe- 
cially calisthenics). 

Culture  of  the  skin,  especially  cold  sponging,  practised  regu- 
larly, and  begun  at  a  very  early  age,  is  likewise  of  very  great 
importance.  Aside  from  other  advantages  this  practice  makes 
the  body  less  sensitive  to  external,  especially  atmospheric  influ- 
ences, and  thereby  the  exciting  causes  of  an  outbreak  of  scrofu- 
lous inflammations  are  diminished  in  number  and  force.  It  is 
further  self-evident  that  too  warm  clothing  and  bedding  must 
be  avoided  as  causes  of  effemination,  as  has  been  pointed  out 
already  by  Hufeland.  It  is  true  that  often  enough,  witli  all  these 
precautions,  scrofulosis  cannot  be  prevented,  but  much  has  been 
attained  already  if  the  course  of  the  disease  is  only  mitigated. 
As  far  as  the  condition  of  the  poor  is  concerned,  especially  as 
regards  salubrious  dwelling  and  food,  these  rules  will  unfor- 
tunately hardly  ever  be  followed. 

AVhen  morbid  processes  have  developed  themselves  on  the 
basis  of  the  scrofulous  constitution  the  same  rules  which  have 
.  just  been  indicated  must  be  observed  as  to  dietetic  treatment  in 
I  general,  subject  of  course  to  exceptions  in  cases  of  special  indi- 
<  cations  of  a  more  or  less  nutritious  and  easily  digestible  diet, 
and  to  the  demands  of  the  general  condition  of  the  patient,  espe- 
».cially  the  state  of  his  digestive  organs. 

Attempts  have  been  made  also  to  combat  the  scrofulous  pre- 
^'sposition,  or,  as  many  imagined,  the  scrofulous  virus,  by  quite  a 
est  of  medicines. 
CI.  Faure  states  already  that  nearly  every  remedy  contained 
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in  the  materica  medica  has  been  tried  against  scrofulosis.'  It  was 
frequently  believed  that  a  specific  had  been  found,  but  soon  tliis 
was  replaced  by  another. 

It  cannot  interest  us  to  name  all  the  remedies  which  alter- 
nately reigned  supreme  over  the  therapeutics  of  scrof  ulosis  ;  we 
shall  only  mention  mercury,  antimonials,  particularly  recom- 
mended by  Hufeland  ;  hemlock,  iodine,  made  quite  popular  for 
a  time  by  the  highly  colored  communications  of  Lugol ;  the 
leaves  of  the  Euroxtean  walnut-tree,  represented  as  a  specific  by 
Negrier  ;  chloride  of  calcium,  the  antiscrofulosum  brought  again 
into  notice  in  the  most  recent  time  by  J.  Begbie  ;  chloride  of  ha- 
rium,  'phosphoric  acid,  phosphate  of  lime,  etc.  According  to 
our  ideas  on  the  essential  nature  of  scrofulosis  we  cannot  expect 
that  any  specific  will  ever  be  found,  but  we  have  nevertheless  to 
accord  a  decided  importance  to  medicinal  treatment,  which  ought 
to  be  limited,  however,  to  combating  the  several  symptoms  of 
the  disease,  and  not  aim  at  removing  its  fundamental  cause. 

We  have  to  speak  in  this  connection  of  a  remedy  which  is  up 
to  the  present  day  used  with  uncommon  frequency  in  cases  of 
scrofula,  and  for  a  long  time  enjoyed  the  reputation  of  a  spe- 
cific ;  this  remedy  is  cod-liver  oil. 

In  England,  Holland,  and  on  the  northern  coast  of  Germany, 
cod-liver  oil  had  been  used  long  since  as  a  domestic  remedy  for 
obstinate  rheumatism  and  gout.  The  profession,  however,  be- 
came generally  acquainted  with  it  as  late  as  the  third  decade  of 
this  century." 


*  We  need  not  be  astonished  at  seeing  also  sympathetic  and  other  remedies  based  on 
superstition  employed  against  so  obstinate  a  disease,  even  in  our  own  days.  Plinim 
already  speaks  of  the  fprmer,  and  among  the  latter  we  only  mention  a  method  of  cure, 
which,  however,  is  no  more  believed  in  at  the  present  time,  by  the  laying-on  of  the 
king's  hand,  from  which  the  designation  "  the  king's  evil "  has  been  derived.  This  super- 
stition existed  already  in  the  time  of  the  Roman  emperor  Alexander  Severus  :  "Regius 
est  vero  signatus  morbus  hie,  quoniam  celsa  curatur  in  aula  "  (Sereni  Samon.  Poem. 
LIX.);  later  the  power  of  healing  goitres  and  glandular  tumors  by  the  laj'ing-on  of 
hands  was  especially  ascribed  to  the  kings  of  France  and  England  (particularly  Edward 
the  Confessor),  "  le  roi  te  touche,  le  roi  te  guerit."  (Comp.  Ghoulant,  Cure  of  Scrofula 
by  the  King's  Hand,  1847.) 

In  Germany,  especially  through  Scliuette  (Beob.  ueber  den  Nutzen  des  Berger 
Leberthran.    Horn's  Archiv,  1824.    S.  79) ;   in  England,  through  Percival  (Medic. 
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Very  cTiiferent  views  have  been  expressed  on  the  modus  ope- 
randi of  tins  remedy.  According  to  some  it  acts  as  a  stimulant 
to  secretion  and  excretion,  but  interferes  easily  with  digestion  at 
the  same  time,  while  others  ascribed  to  it,  on  the  contrary,  a 
beneficent  effect  on  digestion  ;  most  generally,  however,  its  favor- 
able influence  on  general  nutrition  was  recognized.  The  active 
principle  was  formerlj^  found,  under  the  influence  of  Lugol's 
'doctrines,  in  the  minute  quantity  of  iodine  it  contains  (Haeser), 
while  later  authors  assert '  that  cod-liver  oil  is  only  to  be  con- 
sidered as  fatty  food. 

Attempts  were  made  accordingly  to  substitute  other  fats  (olive  oil,  neat's-foot 
oil,  dog's  fat,  etc.)  for  cod-liver  oil,  but  it  was  soon  found  out  that  these  were  not 
as  easily  borne  by  the  stomach,  and  frequently  remained  without  a  favorable  influ- 
ence on  nutrition.  Berthe  ^  was  led  by  his  clinical  experience  to  the  opinion  tiiat 
cod-liver  oil  acted  only  througli  its  fatty  constituents,  but  was  more  easily  digested 
than  the  common  vegetable  fatty  substances.  O.  Naumann  ^  arrived  by  his  experi- 
mental researches  to  the  conclusion  that  cod  liver  permeated  dry  and  wet  animal 
meml^ranes  more  easily  than  all  other  fixed  oils,  and  is  also  more  readily  oxidized 
than  these.  He  ascribed  these  properties  of  the  cod-liver  oil  to  the  bile  contained 
in  it,  the  darker  varieties  being  especially  rich  in  this  constituent.  According  to 
Buchheim's''  investigations  this  statement  is  incorrect —cod-liver  oil  is  distinguished 
from  most  other  fixed  oils  by  containing  free  fatty  acids,  besides  the  glyceridcs 
(about  five  per  cent,  in  the  lighter,  and  a  somewhat  higher  percentage  in  the  darker 
varieties). 

The  greater  digestibility  of  cod-liver  oil  is  attributed  by  Buchheim  to  the  fact 
that  by  the  neutralizing  action  of  the  alkaline  intestinal  juice  on  the  free  fatty  acids 
contained  in  it,  larger  quantities  of  glyceridcs  are  prepared  for  reception  into  the 
blood  than  could  have  been  taken  up  under  the  influence  of  gall  and  pancreatic 
juice  alone.  Cod-liver  oil  plays  the  same  part  in  the  digestion  of  fat  Avhich  is 
played  by  Liebig's  infants'  soup  in  the  digestion  of  starch:  by  the  use  of  either  of 
tliem  the  intestinal  canal  is  relieved  of  a  portion  of  its  work.  On  this  view  Buch- 
heim founds  his  recommendation  to  add  a  certain  quantity  of  fatty  acids  to  cod- 
liver  oil  in  order  to  make  it  still  more  easily  digestible,  and  to  select  for  this  pur- 
pose oleic  acid  as  the  best.    This  recommendation  is,  however,  still  without  practi- 

essays),  Donovan  (Communication  on  the  preparation  and  med.  propertie.?  of  cod-liver 
oil.     Dublin  Journ.   Sept.  1844),  and  Bennet  (Treatise  on  the  01.  Jec.  Aselli.  Edinb. 

'  Thompson,  Bull,  de  Thcrap.    July,  1851,  p.  11. 
'Gaz.  medic,  de  Paris,  1856.    No.  21. 
^Archiv  der  Heilkunde.  Leipzig,  1865.  S  536. 
*Arch.  f.  exp.  Pathol,  und  Pharmak.  III.  3.  H.  S.  118. 
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cal  value,  as  pure  oleic  acid  cannot  be  manufactured  in  sufficient  quantity,  and  the 
ordinary  oleic  acid  of  tlie  shops  is  unfit  for  such  a  use,  on  account  of  its  disagreea- 
ble acrid  taste. 

Foster  recommended  to  give  cod-liver  oil  with  a  little  ether,  because  it  had  been 
shown  by  CI.  Bernard  that  ether  increases  the  secretion  of  pancreatic  juice. 

Whatever  may  be  the  correct  explanation  of  its  modus  ope- 
randi,  the  excellent  effect  of  cod-liver  oil  in  certain  cases  has  been 
empirically  proved  beyond  doubt.  According  to  Niemeyer '  cod- 
liver  oil  acts  most  beneficently  in  those  constitutions  which  have 
been  described  as  representatives  of  the  erethic  form  of  scrofu- 
losis.  Patients  of  this  class  being  always  poorly  nourished,  its 
indication  here  is  apparent,  while  it  is  contra- indicated  in  the 
fleshy,  bloated  j^atients  of  the  torpid  class.  We  would  also  lay 
additional  stress  on  the  decided  efficacy  of  cod-liver  oil  in  the 
treatment  of  scrofulous  affections  of  the  bones  and  scrofulous 
nlcers.  On  glandular  tumors,  however,  it  seems  to  produce  no 
effect  whatsoever. 

Concerning  the  mode  of  administering  it  we  would  recom- 
mend to  begin  with  small  doses  (about  a  dessertspoonful  twice  a 
day)  and  to  give  it  always  on  a  full  stomach,  say  half  an  hour 
after  meals.  Experience  shows  that  most  patients  soon  get  used 
to  cod-liver  oil  and  look  upon  it  finally  as  a  delicacy.  In  some 
cases,  however,  it  is  not  well  borne,  and  causes  nausea,  vomiting, 
and  loss  of  appetite. 

Regarding  the  administration  of  iodine  against  scrofulous  af- 
fections, a  good  condition  of  nutrition  is  generally  considered  as  a 
prerequisite.  Long-continued  iodine  treatment,  as  recommended 
by  Lugol  with  so  much  emphasis,  appears  to  the  impartial  obser- 
ver to  be  entirely  useless  in^most  cases.  It  may  perhaps  be 
recommended  in  grave  affections  of  the  bones  or  of  the  brain. 
Iodine  is  most  frequently  used  combined  with  iron,  especially  in 
the  form  of  syrup  of  the  iodine  of  iron. 

The  least  dangerous  preparation  of  iodine  is  doubtlessly  the 
water  of  the  Adelheid  spring,  of  Heilbronn,  which  contains, 
besides  iodide  of  sodium,  relatively  considerable  quantities  of 
bromide  of  sodium,  and  is  rather  rich  in  carbonate  of  soda.  This 
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mineral  water  is  alwaj^s  well  borne,  and  numerous  witnesses 
speak  favorably  of  its  curative  effects  in  scrofulous  affections. 
A^on  Nussbaum  reports  that  he  has  seen  cases  of  the  severest 
scrofulous  affections  of  bones,  which  were  sent  to  him  for  ami)u- 
tation,  recover  under  the  use  of  this  water. 

The  administration  of  iron  will  be  indicated  when  anaemia  of 
a  high  degree  is  present,  and  then  the  mildest  preparations  only 
ought  to  be  used — lactate  of  iron,  pyrophosphate  of  iron  water, 
etc. 

Among  the  mineral  waters  those  containing  common  salt  are 
most  frequently  used,  to  w^hich  the  power  of  producing  a  more 
rapid  interchange  of  the  albuminates  (increased  excretion  of 
urea)  has  been  ascribed. 

The  usefulness  of  bathing  in  the  water  of  common  salt  springs  has  been  espe- 
cially proclaimed  for  cases  of  glandular  tumors,  inflammation  of  the  connective 
tissue,  chronic  catarrh  of  the  mucous  membranes,  and  affections  of  the  skiu.  lu 
these  cases  drinking  of  the  water  of  such  springs  is  generally  recommended  with 
the  external  use  of  it,  and  under  certain  circumstances  increasing  the  effect  of  the 
bath  by  the  addition  of  mother-lye.  Stress  has  also  been  laid  on  the  iodine  and 
bromine  contained  in  the  water  of  such  springs,  especially  in  the  mother-lye  of 
Kreuznach,  Oeynhausen,  Elmen,  Hall,  Arnstadt,  etc.,  the  effect  being  ascril>ed  to 
tlie  inhalation  of  the  vapors  emanating  from  the  water.  It  would  be  superfluous  to 
enumerate  all  the  salt  springs  ^  which  are  more  or  less  fashionable  at  the  present 
time  for  the  treatment  of  scrofulosis,  but  we  cannot  omit  the  remark  that  the 
leading  consideration  in  recommending  this  treatment  is  with  us  whetlier  or  not  a 
particular  spring  fulfils  those  hygienic  conditions  as  to  purity  of  air,  protection 
against  winds,  etc.,  which  are  of  the  greatest  importance  in  such  a  selection.  We 
will  not  deny,  however,  that  the  methodical  use  of  those  baths  exerts  a  beneficent 
mfluence  on  the  function  of  the  skin  and  indirectly  also  on  the  entire  economy  of 
tlie  body. 

Sea-haths  have  been  specially  recommended  to  those  suffering 
from  the  torpid  form  of  scrofulosis.  In  the  beginning,  warm 
sea-baths  have  been  advised  as  preferable,  but  the  sojourn  on 
the  sea- coast  with  its  bracing  air  seems  to  be  the  principal 
desideratum.  Experience  has  proved,  however,  that  scrofu- 
lous affections  of  the  eye  get  worse  at  the  sea-side,  while  affec- 
tions of  the  bones  and  voluminous  solid  tumors  of  the  glands 
remain  stationary. 


'  Comp.  IMfft,  Handb.  der  Balueotherapie.  7.  Aufl. 
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Hydropathic  treatment  lias  been  advocated  by  Niemeyer  in 
the  torpid  form  ot  scrofulosis  as  a  means  of  accelerating  tlie 
sluggish  change  of  matter. 

In  the  hands  of  a  fanatical  hydropathist  this  metliod  of  treat- 
ment will  as  often  prove  hurtful  as  beneficial.  If  rationally  em- 
ployed its  beneficent  effect  is  frequently  undeniable.  Wrapping 
up  in  vi^et  sheets,  according  to  Schroth' s  directions,  is  especially  to 
be  recommended.  The  application  of  the  cold  douche  to  scrofu- 
lous tumors  of  the  glands  has  in  our  experience  several  times 
produced  a  favorable  result.  Obstinate  tumors  of  this  kind, 
which  have  resisted  all  possible  salves  and  plasters,  disappear 
sometimes  under  the  continued  application  of  cold-water  epi- 
thems.  I 

With  regard  to  all  these  balneological  measures  we  must  not 
forget  that  the  use  of  some  bath  or  other  for  a  few  weeks  can 
never  benefit  a  scrofulous  patient  as  much  as  a  longer  sojourn 
under  favorable  climatic  conditions.  In  view  of  the  protracted 
course  of  scrofulous  affections,  and  of  the  deeplj^-rooted  con- 
stitutional predisposition,  it  is  hardly  necessary  to  look  for  a 
specified  demonstration  of  this  assertion.  We  agree,  therefore, 
fully  with  Knauthe's^  advice  not  to  expect  everything  from  a 
short  use  of  salt-spring  baths,  but  to  send  scrofulous  children 
rather  to  some  climatic  sanitarium  for  a  longer  period  of  time. 
Unfortunately  it  is  not  possible  but  for  the  favored  few  to  go  to 
Meran,  Nice,  Mentone,  etc.  Considering  the  great  frequency  of 
scrofulosis  among  the  less  well-to-do  classes  it  is  therefore  to  be 
fervently  desired  that  institutions  for  the  climatic  treatment 
of  scrofulous  children  like  those  already  existing  in  England, 
France,  and  Italy  should  become  more  general.  At  Margate, 
On  the  coast  of  England,  there  is  a  hospital  of  this  kind  with 
250  beds  ;  in  France  the  results  of  the  treatment  in  the  hospital 
at  Berck-sur-mer  are  spoken  of  in  the  highest  terms."   It  would 


'  Jahrbuch  fiir  Kinderheilkunde.  1873. 

'  Comp.  Bergeron,  Rapport  sur  le8  resulfcats  obtenus  dans  le  traitement  des  enfants 
scrofuleux  a  I'hopital  de  Berck-sur-mer.  Paris,  1866.  BoMfi,  Trattam.  maritira.  in 
S.  Ilaria  di  Nervi,  etc.,  Gaz.  med.  ital.  1868,  November.  S.  Enx/cl^ted,  Om  Nytten  of 
Kysthospitaler  til  Behandlung  of  scrophuloese  Boeru  (Ugeskrift  f.  Laeger  III.  Bd. 
XIV.). 
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be  one  of  the  noblest  undertakings  to  establisli  sncli  institutions 
in  a  sufficient  number  to  extend  their  blessings  to  all  that  need 
tiieni.  The  places  to  be  selected  need  not  be  looked  for  exclu- 
sively on  the  sea-coast.  There  are  enough  favorable  situations 
which  might  serve  as  sanataria  for  scrofulous  children,  especially 
those  living  in  large  towns.  If  we  consider  how  heavy  a  burden 
a  child  sick  with  some  chronic  complaint  (for  instance,  a  spondj'- 
litis  or  some  other  protracted  affection  of  the  bones)  is  to  a  fam- 
ily of  small  means,  how  much  the  faculty  of  the  parents  to  earn  a 
living  is  paralyzed  by  the  care  it  requires,  we  shall  be  convinced 
that  by  establishing  such  institutions  the  greatest  benelit  would 
be  bestowed  not  only  on  the  suffering  children  but  also  on  the 
healthy  members  of  their  families.  That  our  ordinary  hospitals 
and  even  the  children's  hospitals  existing  here  and  there  do  not 
generally  fulfil  those  conditions  which  must  be  regarded  as  indis- 
pensable for  the  treatment  of  scrofulous  children,  does  not  re- 
quire a  detailed  proof.  It  is  to  be  hoped  that  the  German  nation 
will  soon  take  the  necessary  steps  for  procuring  also  for  the  scro- 
fulous children  those  aids  which  have  been  extended  already  in 
so  satisfactory  a  manner  to  the  mentally  and  bodily  afflicted  of 
other  classes. 

Without  a  judicious  general  treatment,  which,  as  may  be 
expected  from  the  obstinate  character  of  the  disease,  requires 
patience  and  perseverance  on  the  part  both  of  physician  and  of 
parents,  the  local  treatment  of  the  several  scrofulous  affections 
will  also  remain  without  good  results.  On  the  other  hand, 
proper  care  in  the  treatment  of  the  local  affections  is  of  the  great- 
est importance.  If  we  succeed  in  curing  the  affections  of  the 
skin  and  mucous  membranes  we  remove  one  of  the  most  frequent 
causes  of  present  and  future  trouble  in  the  lymphatic  glands. 
If  we  can  shorten  the  processes  of  suppuration  and  ulceration 
we  at  the  same  time  lessen  the  danger  of  grave  general  disturb- 
ances (for  instance,  amyloid  degeneration)  setting  in. 

The  principles,  from  which  the  topical  treatment  of  the  local 
scrofulous  affections  has  to  start,  do  not  differ  from  those  gener- 
ally accepted  in  reference  to  local  diseases  of  other  origin.  We 
shall  therefore  make  only  a  few  short  remarks  without  going 
into  details. 
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Kegarcling  the  scrofulous  affections  of  the  ^/rm,  simple  clean- 
liness generally  suffices  for  their  treatment.  In  cases  of  eczema, 
tlie  scabs  ought  to  be  removed  (by  softening  them  with  olive  or 
cod-liver  oil,  which  is  preferred  by  some).  In  very  obstinate 
cases  cauterization  with  nitrate  of  silver,  inunction  with  white 
precipitate  ointment,  etc.,  may  be  employed. 

In  lichen  scrofulosorum,  Hebra  saw  good  results  from  the 
local  as  well  as  general  use  of  cod-liver  oil. 

In  scrofulous  coryza  the  injection  of  cold  water  or  mild  as- 
tringents, by  means  of  Weber's  nasal  douche,  is  indicated. 

Scrofulous  ophthalmia  must  be  treated  with  the  greatest  care. 
Referring  the  reader  for  details  to  the  text-books  on  diseases 
of  the  eye,  we  will  only  state  that  the  use  of  astringent  collyria 
produces  very  little  good  effect,  that  cold-water  epithems, 
which  are  still  generally  used  in  this  complaint,  are  not  to  be 
recommended,  while  ablutions  with,  or  epithems  of,  lukewarm 
water  are  much  better.  It  is  probably  fortunate  for  the  patient 
that  the  cold  epithems  prescribed  by  the  physician  are  generally 
applied  in  such  a  manner  that  they  act  like  warm  ones. 

Tying  up  the  eyes  with  heavy  materials  must  be  strictly  pro- 
hibited. Against  the  great  intolerance  of  light,  associated  with 
spasm  of  the  lids,  immersion  of  the  face  in  cold  water  is  a  very 
good  remedy,  the  effect  of  which,  however,  does  not  last  longer 
than  a  couple  of  hours.  Epithems  of  acetate  of  lead  with  tinc- 
ture of  opium  may  be  used  in  addition.  The  indications  for 
instillations  of  atropine  and  the  surgical  operations  required  by 
the  sequelae  of  scrofulous  affections  of  the  qjq  must  be  omitted 
here ;  the  application  of  calomel  to  the  conjunctiva  in  herpetic 
eruptions  and  of  white  precipitate  ointment  in  blepharitis  m^y, 
however,  be  briefly  mentioned. 

The  treatment  of  scrofulous  affections  of  the  ear  does  not 
require  a  special  discussion  ;  its  results  are  almost  alwaj'-s  dis- 
couraging when  the  more  deep-seated  parts  are  affected. 

The  catarrhal  affections  of  the  respiratory  and  intestinal 
mucous  membrane  deserve  special  attention.  By  an  early 
treatment  of  scrofulous  bronchitis  the  setting-in  of  tuberculous 
disease  of  the  lungs  may  be  certainly  prevented  in  m^wj  cases 
as  well  as  tuberculosis  of  the  mesenteric  glands  by  properly 
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attending  to  the  digestive  function.  In  reference  to  the  treatment 
of  these  catarrhal  affections  the  generally  known  rules  must  be 
observed. 

The  function  of  the  intestine  v^ill  be  aided  best  by  a  proper 
diet.  Mild  cathartics  (especially  rhubarb)  are  very  useful  when 
constipation  is  present ;  doing  too  much  in  this  respect,  formerly 
a  very  frequent  practice,  must  be  carefully  guarded  against. 
Long-continued  use  of  mildly  astringent  beverages  (infusion  of 
walnut  leaves,  acorn  coffee)  is  not  to  be  rejected,  but  such  articles 
must  not  be  looked  upon  as  specifics,  and  the  all-important 
general  treatment  forgotten  over  their  illusory  virtues. 

Glandular  tumors^  in  which  cheesy  degeneration  has  already 
set  in,  prove  very  obstinate  to  local  treatment.  We  have  already 
mentioned  the  good  effect  sometimes  produced  by  the  cold 
douche  and  cold  epithems,  but  these  are  seen  almost  exclusively 
in  the  earlier  stages  of  the  swelling.  The  irritating  ointments  and 
plasters  which  have  been  recommended  in  great  number,  and 
tincture  of  iodine  (best  in  combination  with  tincture  of  galls)  act 
only  by  bringing  about  earlier  softening  and  breaking  ;  the  same 
must  be  said  of  injections  of  solutions  of  iodine  into  the  gland  or 
the  parts  surrounding  it. 

Lately. extirpatt07i  of  tlie  scrofulous  gland  tumors  has  been 
recommended  on  the  ground  that  thereby  not  only  radical 
removal  of  the  local  affection  is  secured,  but  also  the  danger 
of  general  tuberculosis  prevented.  To  this  argument  may  be 
opposed  the  fact  proved  by  experience  that  local  tuberculosis 
often  exists  in  the  body  for  years  without  producing  any  sign  of 
general  tuberculosis.  Pulmonary  phthisis  which  appears  so 
frequently  in  scrofulous  subjects  cannot  be  regarded  in  the 
generality  of  cases  as  pulmonary  tuberculosis  caused  by  metas- 
tasis from  the  scrofulous  glands,  but  as  a  sequel  to  primary 
pneumonia  or  bronchitis.  If  subjects  affected  with  scrofulous 
gland  tumors  are  predisposed  to  phthisis  pulmonalis,  we  find 
the  disease  of  the  lungs  almost  always  beginning  its  development 
simultaneously  with  that  of  the  cheesy  gland  tumors.  And 
experience  really  shows  us  that  such  patients  die  of  piilmonary 
phtliisis  some  time  after,  and  in  spite  of,  the  extirpation  of  the 
scrofulous  glands.  If,  however,  the  danger  of  general  tuberculous 
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infection  of  the  body  from  tlie  local  deposits  is  princiimlly 
insisted  on,  we  may  ask  the  question,  whether  the  danger  froiul 
development  of  general  miliary  tuberculosis  is  greater  than  that 
arising  from  the  extirpation  of  voluminous  gland  tumors.  The 
answer  is  doubtful,  even  if  we  admit  that  the  danger  of  such 
operations  diminishes  with  the  increasing  experience  and  care  of 
the  surgeon.  We  have  also  to  consider  that  in  many  cases  it  is 
not  possible  to  remove  all  tuberculous  matter,  which  is  not  only 
contained  in  the  large  cheesy  glands,  but  generally  also  in  those 
hardly  enlarged  ones  which  to  the  unarmed  eye  appear  still  in  a 
healthy  condition,  and  these  are  frequently  so  situated  that  they 
are  quite  inaccessible  to  the  operator  (the  deep  cervical  and 
mediastinal  glands). 

From  all  these  considerations  we  would  not  found  too  great 
expectations  on  the  use  of  "iron  in  the  form  of  the  scalpel," 
so  warmly  recommended  by  Hueter  as  a  prophylactic  against 
tuberculosis.  The  saying  of  Celsus  remains  true  even  in  our 
own  time  :  "  Strunue  vel  praecipue  medicos  fatigare  solent.  Et 
Sive  ferro^  sive  medicamento  curentur,  plerumque  iterum  chca 
cicatrices  ipsas  resurgunt." 

As  to  the  local  treatment  of  scrofulous  ulcers  and  diseases 
of  bones  and  joints  we  must  refer  the  reader  to  the  text-books 
on  surgery;  repeating  again  the  remark  that  the  general  con- 
ditions in  which  the  patient  is  placed  are  of  essential  importance. 
In  hospitals  these  cases  will  often  take  a  less  favorable  course  in 
the  hands  of  the  most  celebrated  surgeons  and  with  the  most 
careful  nursing  than  in  the  healthy  atmosphere  of  the  country 
with  comparatively  simple  care.  The  best  will  be  done  when  the 
aid  of  an  expert  can  be  attained  under  the  most  favorable  l^ie- 
nic  conditions. 

With  regard  to  these  cases  also  we  have  to  repeat  the  demand 
that  special  sanitaria  for  the  scrofulous  (or  generally  for  chronic 
diseases  of  children)  may  be  established  in  proper  localities. 
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Idiopathic  Adenitis. 

We  shall  not  discuss,  from  reasons  already  mentioned,  the 
secondary  and  chronic  adenitis  which  associates  itself  with 
various  infections  and  simple  inflammatory  processes.  There  is 
left,  therefore,  only  one  form  of  inflammation  of  the  lymphatic 
glands,  that  which  arises  without  such  a  cause  as  an  idiopathic 
affection,  at  least  apparently  so  ;  and  as  this  so-called  rlLeiniiatic 
hiibo  is  of  little  importance,  we  shall  dismiss  it  with  a  few 
remarks. 

In  otherwise  perfectly  healthy  individuals  there  appears  with- 
out discoverable  cause  a  lymphadenitis,  most  frequently  in  the 
inguinal  and  axillary  glands,  which  often  terminates  in  suppura- 
tion. In  some  cases  excessive  exertion  of  the  corresponding 
limbs  is  stated  as  the  cause ;  for  instance,  a  fatiguing  march  is 
followed  now  and  then  by  inflammation  of  the  inguinal  glands 
and  slight,  rapidly  disappearing  swellings  are  quite  a  common 
occuiTence  after  such  marches.  We  may  suppose  this  inflam- 
mation to  be  caused  by  irritating  products  of  excessive  muscular 
action  being  conducted  through  the  lymphatic  vessels  to  the 
corresponding  glands. 

The  course  of  such  inflammations  is  an  acute  one,  accompa- 
nied with  slight,  general  febrile  reaction,  and  always  mild.  The 
treatment  consists  in  general  rest  and  the  application  of  emollient 
])oultices  adapted  to  the  circumstances ;  if  fluctuation  shows 
itself,  artificial  opening  of  the  abscess  is  indicated. 

From  syphilitic  bubo  this  simple  lymphadenitis  is  distin- 
guished by  the  absence  of  primary  sores  ai^  the  rapid  healing 
after  evacuation  of  the  matter. 

Besides  this  acute  adenitis  which  ends  either  in  rapid  resolu- 
tion or  in  suppuration,  there  occur  more  chronic  swellings  of  the 
lymphatic  glands,  which  sometimes  may  be  referred  to  a  con- 
tinued peripheral  irritation  (for  example,  by  carious  teeth),  while 
ill  other  cases  no  such  exciting  cause  can  be  found.  The  nature 
of  these  swellings  consists  in  a  simple  hyperplasia  of  the  lym- 
phatic glands  attaining  only  a  moderate  degree,  with  thickening 
of  the  reticulum,  in  consequence  of  which  the  gland  assumes  a 
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firmer,  more  fibrous  consistence  (indurated  adenitis).  They  may- 
remain  stationary  for  a  time  before  they  disappear  again ;  in 
other  cases,  however,  these  seaningiy  insignificant  swellings  lead 
to  the  development  of  progressive  lymphoma,  which  will  be  the 
subject  of  the  following  section. 

The  so-called  granular  lymphoma,  which  formerly  was  clas- 
sified with  this  affection,  has  been  recognized,  as  already  men- 
tioned, by  Schueppel  as  of  a  tuberculous  nature,  and  must 
therefore  be  separated  from  it. 


MALIGNANT  LYMPHOMA  (LYMPHOSARCOMA). 


JSodglcin,  On  some  moi-bid  apjicarances  of  the  absorbent  glands  and  spleen.  Medico- 
chirurgic.  Transact.  Bd.  XVII.  p.  68.  1832.— JfarMam,  Path.  Transact.  IV.  p. 
177,  1853. — Bonfils,  Reflexions  sur  un  cas  d'hypertrophie  ganglion,  generale. 
Soc.  mCd.  de  Paris.  1856;  Arch,  generales.  1865.  II, —  Wilhs  {Hodgkiii's  disease 
— ancemia  lymxiliatica).  Guy's  Hospit.  Rep.  3.  ser.,  vol.  II.  1856,  vol.  V.  p.  115; 
Pathol.  Transact.  XIII.  p.  227. —  Wxmderlich  (progressive  multiple  Lymphdriiseri' 
hypertroiihie).  Arch.  f.  physiol.  Heilk.  1858.  S.  123;  1866.  S.  531.— Lambl, 
Mitth.  aus  dem  Franz-Josef -Kinderhospital  inPrag.  I.  S.  243. — Ilillman,  Pathol. 
Transact.  X.  p.  248.  I860.— O^^Ze,  Ibidem,  XI.  p.  255.—Potain,  Bullet,  de  la 
soc.  anat.  1861.  p.  217.— Perrin,  Ibid.  p.  2^7.— Halle,  Ibid.  p.  235.  1862.— 
Cossy,  Gaz.  hebdomad.  1861. — Hutchinson,  Pathol.  Transact.  XII.  p.  230.  1861. 
■ — Billroth  {maiignes  Lyw.phom),  Virch.  Arch.  XVIII.  S.  92 ;  ebenclas.  XXIII.  S. 
477.  1862;  1).  Langenbeclc's  Archiv  VIII.  S.  171 ;  Wien  med.  Wochenschr.  1871. 
—Hillier,  Pathol.  Transact.  XIII.  18G2.—Barwell  and  Williams,  Ibid.  p.  219. — 
Virchow  {Lymphosarcom),  Die  krankhaften  Geschwiilste.  Bd.  II.  S.  728.  1864- 
IBiQii.—Trousseait  (Adenie),  Clin  med.  III.  p.  555.  1865. — Herard,  Archives 
generales.  1865.  II. — Stromeyei;  Handb.  d.  Chirurgie  Bd.  II.  S.  408. — Cohn- 
heim  [PseudoleuMmie),  Virch.  Arch.  XXXIII.  S.  452.  1865.— Pa7/?i^,  Pathol. 
Transact.  XIX.  p.  401.  1868.— J/t«r7w5oyi,  Ibid.  XX.  p.  \^2.—Moxon,  Ibid.  XX. 
p.  480.  l%GSi.—Olliviej'  et  Ramier,  Gaz.  med.  1868.  No.  27.— Merth,  Virch. 
Arch.  XLIX.  S.  63.  1870.— Ames,  Presse  med.  beige.  1870.  No.  S.—Picot,  Gaz. 
des  hopit.  1870.  No.  llQ.—DicUnson,  Path.  Transact.  XXI.  p.  368.  1870.— 
Turner,  St.  Barthol.  Hosp.  Rep.  VI.  p.  117.— Hilttenhrenner,  Jahrb  filr  Kinder- 
heilkunde.  1871.  S.  157. — Langhans  (maiignes  Lymphosarkom),  Virch.  Arch. 
LIV.  S.  509.  1872.— Hesseling,  Nederl.  Tijdschr.  1872.  No.  i2.—Lannelongue, 
Gaz.  des  hopit.  1872.  No.  Al.—Panas,  Ibid.  No.  116.— Trelat,  Ibid.  No.  57.— 
Liccke,  Pitha-Billr.  Lehrb.  d.  Chirurgie.  Bd.  I.  1.  Abth.  (Geschwiilste);  Deutsche 
Zeitschr.  f.  klin.  Chirurgie.  II.  S.  238.— i?.  Mayer,  Arch.  d.  Heilk.  1871.  S.  154. 
—II.  Schuh  (Desmoidcarcinom),  Arch.  d.  Heilk.  1874.  S.  193.— Czerny  und  17io- 
len,  V.  Langenbeck's  Archiv  XVIL  Bd.  1.  H.  187 i.— Winiwarter,  Ibid.  XVIII. 
Bd.  1.  H.  1875. 


Literature. 


830 


13IKClI-]IIUSCnFELD. — :S[ALIGNANT  LYMPHOMA. 


Introductory  and  Historical  Kemarks. 

The  apparently  idiopathic  affections  of  the  Ij^mphatic  glands 
to  be  treated  of  in  this  section  were  formerly  classified,  partly 
with  the  carcinomatous  tumors,  partly  with  the  malignant  forms 
of  scrofula.  They  differ  from  the  scrofulous  affections  of  glands, 
especially  by  their  small  tendency  to  the  production  of  cheesy 
masses  (respectively  to  the  development  of  local  tuberculosis), 
and  by  their  pernicious  course  which  puts  them  on  a  level  with 
the  most  malignant  tumors. 

The  nomenclature  of  these  affections  is  still  in  a  rather  un- 
settled condition.  Hodghiii' s  disease^  progressive  glandular 
Jiy per  trophy,  adenia,  pseudoleulchcBmia,  were  used  as  comprehen- 
sive terms  for  these  tumors  of  the  lymphatic  glands  ;  in  the  most 
recent  time,  however,  they  are  most  frequently  designated  as 
malignant  lymplioma  (Billroth)  and  lymphosarcoma  (Yirchow). 

The  last  designation  may  give  rise  to  mistakes,  inasmuch  as 
it  is  also  used  for  sarcomatous  tumors  in  general,  the  structure  of 
which  resembles  the  type  of  a  lymphatic  gland,  even  when  they 
occur  primarily  in  other  organs.  On  the  other  hand,  sarcoma- 
tous tumors  of  the  ordinary  structure  of  this  class  occur  in  the 
lymphatic  glands,  and  in  the  first  stage  of  our  disease  we  have 
to  deal  also  principally  with  an  essential  hyperplastic  process. 
We  shall  say  more  on  this  point  later  on,  and  content  ourselves 
now  with  having  justified  the  selection  of  Billroth' s  designation, 
which  is  sufficiently  characteristic  in  an  anatomical  as  well  as 
clinical  sense.  The  name  pseudoleukhcEmia''  suggests,  it  is 
true,  the  close  relation  between  leukhaemia  and  this  affection,  but 
it  is  very  inappropriate  in  all  other  respects. 

As  lymphoma  shows  a  very  close  resemblance  with  other 
external  tumors  in  its  clinical  course  it  might  seem  that  it  be- 
longs mainly  to  the  domain  of  surgery.  Experience  has  taught, 
however,  that,  in  the  majority  of  cases,  it  had  to  be  treated  by 
the  physician,  and  we  are  thereby  justified  in  treating  of  it  in  a 
work  devoted  to  internal  diseases.  We  may  at  the  same  time 
mention  that,  in  regard  to  this  affection,  medicinal  treatment  can 
boast  of  considerably  better  results  than  surgical  interference. 
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From  the  above  bibliogra])liical  synopsis  it  may  be  seen  that 
Hodgkin  was  tlie  lirst  to  draw  attention  to  the  morbid  processes 
in  qnestion  as  a  separate  form  of  disease ;  cases  of  different 
nature  are,  however,  jumbled  together  in  liis  description  of  it. 
Not  before  Vircliow  liad  described  leukhtximia,  and  its  relation  to 
tumors  of  the  lymphatic  apparatus,  was  it  possible  to  accumu- 
late a  number  of  cases  which  could  with  certainty  be  claimed  as 
belonging  to  our  disease  and  which  excited  great  interest  mainly 
H  by  presenting  the  same  anatomical  features  as  leukluemia,  w^hile 
it  differed  from  the  latter  by.  the  want  of  a  corresponding  change 
in  the  blood. 

On  looking  through  the  older  records  there  is  no  lack  of  cases 
which  may  be  assigned  to  this  class  with  great  probability  ;  we 
will  refer  in  this  respect  to  the  writings  of  Morgagni,'  w^ho  relates 
observations  of  Aetius,  Wharton,  Laub,  and  others,  similar  to  his 
own. 

The  literature  of  recent  times  is  relatively  rich  in  observations 
of  cases  belonging  to  our  disease.  There  is  considerable  diver- 
gence as  to  its  proper  designation  and  pathological  position,  but 
as  to  the  detailed  description  of  the  several  cases  there  is  evident 
agreement.  It  would  lead  us  too  far  into  details  if  we  would 
report  the  observations  of  the  several  writers ;  we  shall,  there- 
fore, simply  state  that  Wunderlich  made  the  first  accurate  clini- 
cal reports  on  the  course  of  this  disease,  while  Virchow  assigned 
to  it  its  proper  pathological  position.  The  first  prospect  of  a 
successful  treatment  was  opened  by  the  experience  of  Billroth, 
whose  histological  researches  in  this  field  also  deserve  great 
credit.  In  the  above  quoted  writings  of  Virchow,  Wunderlich, 
Langllans,  and  R.  Schulz,  an  exhaustive  digest  of  the  histories 
of  cases  so  far  known  may  be  found. 

Etiology. 

The  causes  of  the  formation  of  progressive  lymphoma  are  as 
yet  totally  obscure.  Only  in  isolated  cases  the  first  develop- 
ment takes  place  in  lymphatic  glands  already  swollen  in  con- 


'  De  sedibus  et  causis  morborum.  Lib.  V.  Epist.  LXVIII.  Art.  12  and  14. 
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sequence  of  some  irritative  process.  Between  scrofulosis  and 
malignant  I3- mplioma  there  seems  to  be  no  relation  of  cause  and 
effect,  and  in  many  cases  the  absence  of  the  scrofulous  habit 
is  expressly  noticed.  There  is  likewise  no  definite  evidence  of 
any  connection  with  s2/2y7iilis,  if  we  except  one  of  Hodgkin's 
cases,  in  which  syphilitic  hepatitis  was  present  at  the  same  time. 
In  one  of  Wunderlicli's  cases  E.  Wagner  declared  the  tumors, 
after  having  examined  them  anatomically,  as  syphiloma,  but  the 
history  of  the  case  furnished  no  ground  for  suspecting  any  hered- 
itary or  acquired  syphilitic  taint  of  the  child. 

In  four  of  the  reported  cases  the  patients  had  previously  had 
intermittent  fever,  in  two  the  tumors  began  to  develop  after  an 
attack  of  whooping-cough,  and  in  one  after  child-bed.  In  seve- 
ral cases  the  patients  were  addicted  to  drinking,  while  in  others 
violent  emotional  excitement  had  preceded  the  swelling  of  the 
glands.  The  great  variety  of  the  antecedents  and  the  circum- 
stance that,  in  the  majority  of  observed  cases,  no  cause  whatever 
could  be  found,  furnish  sufficient  proof  that  the  etiology  of 
malignant  lymphoma  is  still  totally  unknown. 

The  disease  has  so  far  been  observed  more  frequently  in  the 
male  than  in  the  female  sex,  the  majority  of  cases  occurring 
between  the  ages  of  twenty-five  and  thirty-five  years ;  among 
children  (from  the  fifth  to  the  twelfth  year)  malignant  Ijnnphoma 
was  also  found  rather  frequently.  Some  cases  have  been  ob- 
served, however,  at  a  more  advanced  age  :  by  Wunderlich,  in  a 
laborer  of  fifty-six,  by  Billroth  in  a  woman  of  forty,  by  Ollivier 
and  Ranvier,  in  a  woman  of  fifty-nine  years  of  age,  etc.  The 
author  can  add  to  these  the  case  of  a  man  aged  seventy-two  that 
came  under  his  own  observation. 


Pathology. 

Course  of  the  Disease. 

Malignant  lymphoma  is  so  closely  allied  to  the  lym]ihatic 
form  of  leukh^eraia,  in  its  clinical  course  and  anatomical  features, 
that  it  has  been  proposed  by  Langhans  to  combine  at  least  the 
soft  variety  of  lymphosarcoma  with  the  leukhaemic  formation  of 
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lymphoma,  and  to  designate  them  with  the  term  adenia,  intro- 
duced by  Trousseau.  Considering  the  common  features  of  these 
diseases,  we  cannot  avoid  the  question,  Wliy  is  it  that  the  change 
of  blood  does  not  show  itself  equally  in  both  ?  The  explanation 
suggested  by  Cohnlieim,  in  reference  to  his  case,  that  the  occur- 
rence of  the  leukhtemic  change  in  the  blood  has  been  prevented, 
perhaps,  by  the  short  duration  of  the  disease,  falls  to  the  ground, 
because  quite  a  number  of  cases  have  been  observed  in  wliich 
no  alteration  of  blood  took  place,  although  the  lymphomata  had 
existed  for  years.  We  might  ascribe  this  difference  to  a  different 
condition  of  the  lymphatic  channels  (occlusion  of  them  in  malig- 
nant lymphoma),  but  sufficient  anatomical  investigations  are 
still  wanting  to  warrant  such  a  conclusion.  In  some  cases,  it 
is  true,  attempts  to  inject  the  swollen  lymphatic  glands  artifi- 
cially have  been  made  with  a  negative  result,  but  such  attempts 
remain  unsuccessful  also  in  some  cases  of  leukhiemic  glandular 
tumors. 

The  possibility  that  the  two  diseases  are  different  in  nature, 
although  similar  in  some  of  their  features,  cannot,  however,  be 
excluded  as  yet. 

Two  forms  of  malignant  lymplioma  (or  lymphosarcoma)  have 
been  distinguished — a  hard  and  a  soft  one.  This  division,  first 
pointed  out  by  Virchow,  is  essentially  based  on  anatomical  dif- 
ferences in  the  behavior  of  these  tumors.  Langhans  also  urges 
this  distinction,  mainly  on  anatomical  grounds ;  but  he  lays 
especial  stress  on  the  fact  that,  as  yet,  we  are  only  acquainted 
with  a  purely  lymphatic  and  a  mixed  lienal-lymphatic  form  of 
the  hard  lymphosarcoma,  while  no  purely  lienal  variety  has  been 
found,  as  in  leukhsemia  and  soft  lymphosarcoma.  Excluding  the 
consistence  of  the  tumors,  no  differences  are  observed  in  the 
chnical  course  of  the  two  forms  ;  it  might  be  supposed  that  hard 
lymphoma  must  be  distinguished  from  the  soft  by  a  slower 
course  and  less  tendency  to  metastatic  formations,  but  this  sup- 
position, probable  as  it  appears  d  priori,  is  entirely  unsupported 
by  empirical  evidence. 

Langhans  himself  acknowledges,  however,  that  this  distinc- 
tion of  a  hard  and  soft  form  is  not  well  defined  :  tumors  are  actu- 
ally found  standing  between  the  two  extremes,  and  in  the  same 
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individual  harder  and  softer  tumors  are  also  observed  at  the  same 
time. 

The  disease  begins,  as  a  rule,  without  any  prodromata,  as  an 
apparently  local  affection  in  form  of  a  moderate  painless  swelling 
of  one  or  more  lymphatic  glands,  the  glands  of  one  side  of  the 
neck  beginning  to  swell  first  in  the  majority  of  cases.  In  this 
stage  it  is  impossible  to  find  out  whether  the  case  be  one  of 
benign  hyperplasia  or  malignant  lymphoma.  As  Billroth  cor-' 
rectly  observes,  it  can  never  be  said  in  the  beginning  of  a  glandu- 
lar swelling  how  it  will  turn  out.  Later  on,  more  glands  becomt 
involved  in  the  process  of  enlargement,  regular  chains  begin  to 
form,  and  finally  voluminous  bunches,  consisting  of  several  swol- 
len glands.  They  may  extend,  for  instance,  on  one  side  of  the 
neck  from  the  angle  of  the  jaw  down  to  the  clavicle.  At  this 
period  the  general  health  of  the  patient  is  mostly  totally  free 
from  disturbance ;  the  growth  of  the  tumors  takes  place  some- 
times gradually,  sometimes  in  sudden  starts.  Later  still,  swell- 
ing of  the  lymphatic  glands  in  the  most  diverse  regions  of  the 
body  is  superadded.  And  this  does  not  proceed  regularlj^  in 
the  order  of  anatomical  continuity,  for  it  is  no  rare  occurrence 
that  the  development  of  tumors  on  one  side  of  the  neck  is  fol- 
lowed by  swelling  of  the  axillary  glands  of  the  opposite  side, 
and  then  of  the  inguinal  glands,  and  so  on.  Finally,  almost  all 
the  lymphatic  glands  of  the  body  may  swell  and  form  volumi- 
nous bunches,  and  when  this  process  once  affects  the  whole  lym- 
phatic  apparatus,  sometimes  even  before,  we  find  also  enlarge- 
ment of  the  spleen. 

As  soon  as  all  the  lymphatic  glands  become  involved  in  the 
disease,  the  general  health  begins  to  suffer,  and  extreme  emacia- 
tion, with  gradually  increasing  ancemia,  follows. 

According  to  the  situation  of  the  affected  lymphatic  glands, 
and  to  the  degree  which  the  disease  has  reached,  its  ph^^siognomy 
is  subject  to  certain  modifications.  Sometimes  symptoms  appear 
at  an  early  stage  which  must  be  referred  to  disturbance  of  the 
respiratory  organs  by  glandular  tumors  within  the  thorax,  and 
in  these  cases  death  may  result  at  a  time  when  the  patients  are 
not  yet  much  reduced  ;  in  others  death  occurs  suddenly,  under 
the  symptoms  of  paralysis  of  the  heart.    Tumors  of  the  portal 
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glands  may,  in  similar  manner,  produce  ascites  at  a  very  early 
period. 

AVhen  death  does  not  occur  under  the  inliuence  of  a  local 
aft'ection  of  this  kind,  and  extraordinary  develo])ment,  or  by  the 
appearance  of  some  grave  complication,  cachexia  of  the  severest 
degree  ensues.  The  anaimia  becomes  so  prominent  that  AVilks 
named  the  disease  after  this  symptom  arKBrnia  lymiohaiica.  As 
this  anaDmia,  however,  like  the  anaemia  of  scrofulosis,  must  be 
considered,  not  as  the  cause  of  the  disease,  but  as  the  conse- 
quence of  local  affections  of  the  lymphatic  apparatus,  the  above 
designation  is  not  appropriate,  although  the  symptom  from 
which  it  is  taken  is  one  of  the  most  prominent. 

In  the  last  period  of  the  disease  insomnia  is  a  frequent  symp- 
tom (sometimes,  on  the  contrary,  somnolence  is  present),  the 
appetite  is  completely  lost,  profuse  diarrhoea  sets  in  almost  with- 
out exception,  dropsical  symptoms  appear,  bed-sores  form,  and 
finally  the  patient  sinks  into  collapse. 

Anatomical  Changes. 

We  have  already  stated  that  a  soft  and  a  hard  form  of  lym- 
phoma are  distinguished  which  sometimes  may  be  found  simulta- 
neously in  the  same  patient. 

The  soft  tumors  are  of  an  almost  fluctuating  consistence,  and 
present,  on  section,  a  grayish  red  or  white  medullary  surface, 
dotted  frequently  w4th  hemorrhagic  specks.  The  several  glands 
composing  the  cluster  of  tumors  may  still  be  clearly  distin- 
guished ;  they  are  connected  by  loose  connective  tissue,  and  the 
skin  is  not  adherent,  as  a  rule,  to  the  tumors,  but  unchanged 
and  freely  movable.  Cases  in  which  the  skin  becomes  consoli- 
dated with  the  tumors  must  be  explained  by  inflammatory  pro- 
cesses in  the  surrounding  parts  almost  always  caused  by  irrita- 
ting local  treatment 

Only  in  rare  instances  the  neoplasm  breaks  through  the  cap- 
sules of  the  glands,  and  invades  the  neighboring  tissues  in  its 
proliferating  growth. 

Oa  microscopical  examination  we  iind  great  increase  in  the  nunil^er  and  size  of 
lymph-cells,  several  kinds  of  nuclei,  and  transitions  from  nuclei  surrounded  l)y  a 
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scanty  layer  of  protoplasma  to  larger  formations,  all  of  which  phenomena  suggest 
that  a  lively  process  of  cell  division  has  been  going  on  in  the  diseased  glands. 
The  septa  of  the  gland  are  almost  split  up  into  single  fibres  by  the  active  cell  pro- 
liferation. The  reticulum  is  also  covered  up  by  cells,  and  only  to  be  recognized  on 
sections  from  which  these  cells  have  been  brushed  away  with  a  pencil.  The  lymph 
channels  within  the  gland  have  become  indistinct,  and  the  border  between  cortical 
and  medullary  substance  completely  abolislied.  The  capsule  is  very  rarely  perfor- 
ated by  the  neoplasm,  as  already  mentioned,  but  its  tissue  is  always  infiltrated  with 
spheroidal  cells.  In  the  lymphatic  vessels  which  enter  and  leave  the  gland  no 
remarkable  change  has  been  discovered  so  far. 

This  change  in  the  lymphatic  glands  may  therefore  be  charac- 
terized as  a  highly  demloped  hyperplastic  cell-proliferation. 

The  hard  lymphoma  is  distinguished  by  a  firm  consistence. 
While  from  the  cut  surface  of  the  soft  variety  there  oozes  a 
milky  juice,  the  section  of  the  hard  is  dry,  of  a  pale  yellow 
color,  and  frequently  of  almost  fibrous  appearance.  As  to  bulk 
the  hard  lymphoma  does  not  equal  the  soft,  and  rarely  exceeds 
the  size  of  a  hen's  egg. 

The  essential  features  of  the  microscopical  appearance  are  thickening  of  the 
capsule,  septa,  and  reticular  trabcculfe ;  sometimes  sclerosed  jDortions  are  found, 
consisting  of  very  dense  connective  tissue ;  in  other  places  rather  numerous  cells, 
often  with  many  nuclei  (even  giant  cells),  are  deposited  between  the  broadened 
trabeculoB  of  the  net-work ;  and  now  and  then  we  meet  in  the  same  gland,  by  the 
side  of  more  fibrous  portions,  with  some  that  resemble  exactly  the  appearance  pre- 
sented by  soft  lymphoma.  The  lymphatic  channels  are  here  also  distinguishable, 
and  the  walls  of  the  vessels  are  very  much  thickened.  Periadenitis  is  rare  also  in 
the  hard  variety  of  lymphoma. 

We  see  that  there  is  no  essential  contrast  between  the  micro- 
scopical appearances  of  the  hard  and  the  soft  variety  ;  in  the  lat- 
ter, cell-formation  is  more  abundant,  and  the  new-formed  tissue 
preserves  mainly  the  embryonic  character,  while  in  the  hard  form 
the  new-growth  undergoes  a  species  of  fibrous  metamorphosis. 
The  correctness  of  this  view  is  best  demonstrated  by  the  occur- 
rence of  transitions  from  one  form  into  the  other,  and  sometimes 
this  transformation  of  a  soft  gland  into  a  hard  lymphoma  can  be 
actually  observed  during  the  course  of  the  disease. 

Regressive  metamorphosis  does  not  take  place,  as  a  rule,  in  cither  variety,  and 
cheesy  deposits  have  been  found  but  rarely  in  the  glands  so  enlarged.    In  a  few 
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cases  extensive  amyloid  degeneration  has  been  cliscovcrccl  in  the  lymphatic  ghincls 
and  in  other  organs.  Pretty  frequently  fatty  degeneration  appears  to  a  moderate 
extent  in  the  cells  of  the  new-growth. 

Changes  similar  to  those  going  on  in  the  lymphatic  glands, 
are  found  in  the  remaining  lymphatic  organs,  but  they  generally 
impress  lis  as  being  only  secondary  results  of  the  disease. 

The  splem  especially  is  almost  without  exception  altered  in 
appearance,  generally  considerably  increased  in  size,  sometimes, 
firm,  sometimes  soft  in  consistence  (and  this  without  any  parallel 
relation  to  the  hard  or  soft  form  of  the  swellings  of  the  lym- 
phatic glands).  The  Malpighian  corpuscles  are  considerably 
swollen,  sometimes  appearing  as  grayish  yellow  nodes  of  the" 
size  of  a  filbert,  standing  out  in  bold  relief  from  the  mostly 
brownish  red  ground  of  the  pulp,  and  giving  a  peculiarly  vivid 
appearance  to  the  cut  surface  of  the  organ. 

Of  other  lymphatic  organs  the  follicles  at  the  base  of  the- 
tongue  and  tJie  tonsils  sometimes  participate  in  the  disease  ;  the 
latter  may  even  be  the  starting-point  of  the  development  of 
lymphoma. 

Another  interesting  fact  is  the  occurrence  of  changes  similar 
0  those  found  in  leukhfemia,  in  the  follicles  of  the  intestinal 
micons  memhrane ;  a  series  of  cases  in  which  these  changes 
have  been  observed  are  communicated  by  Wunderlicli,  Cossy, 
and  Eberth,  to  which  the  author  is  able  to  add  the  following  : 

A  lady  aged  twenty-eight,  having  always  previously  enjoyed  good  health,  and 
never  suffered  from  any  scrofulous  or  syphilitic  affection — the  genitals  being  in  a 
virginal  state — had  noticed  about  a  year  ago  gradually  increasing  swelling  of  the 
lymphatic  glands  on  the  left  side  of  her  neck,  which  finally  formed  several  clusters 
larger  than  a  man's  fist,  and  extending  from  the  angle  of  the  jaw  to  the  clavicle. 
Later  on,  the  glands  of  both  axillae  became  also  swelled.  All  these  glandular 
tumors  were  rather  soft,  and  the  skin  over  them  mobile.  Of  the  remaining  symp- 
.  toms  only  the  following  deserve  to  be  mentioned :  The  patient  became  gradually 
ancemic  to  a  great  degree,  but  examination  of  the  blood  did  not  show  any  increase 
in  the  number  of  white  blood-corpuscles;  swelling  of  the  spleen  was  discovered 
about  six  months  after  the  beginning  of  the  disease ;  during  the  last  month  pleu- 
ritic exudation  on  the  left  side,  moderate  ascites  and  oedema  of  the  lower  extremi- 
ties set  in,  and  finally  death  ensued  under  symptoms  of  collapse.  During  the  last 
period  thin  evacuations  became  frequent,  not  amounting,  however,  to  profuse, 
diarrhoea. 
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The  autopsy  disclosed  swelling  of  almost  all  the  abdominal  and  to  a  lesser 
degree  also  of  tlie  mediastinal  glands,  besides  that  of  the  external  lymphatic  glands 
already  mentioned.  They  were  all  found  somewhat  softened,  their  condition 
answering,  on  microscopical  examination,  the  description  given  above  of  soft  lym- 
phoma. The  spleen  was  considerably  enlarged  (weight  750  grammes),  and  harder, 
its  Malpighian  bodies  raised  in  the  form  of  pale  yellow  nodes  attaining  the  size  of 
a  lentil,  the  pulp  of  a  brownish  red  color.  In  the  four  inferior  loops  of  the  small 
intestines  (more  thinly  distributed  also  in  its  superior  portion)  the  agminated  and 
solitary  follicles  rose  from  the  surface  in  smooth,  dull  white,  sharply -defined  stratiform 
masses  of  the  size  of  a  silver  dollar,  showing,  however,  no  traces  of  ulceration.  In 
some  of  the  patches  the  new-growth  had  evidently  passed  beyond  their  original 
psripheral  limits,  the  medullary  masses  forming  here  and  there  semicircles  on  the 
internal  intestinal  surface,  while  in  other  places  the  cell-infiltration  had  extended 
down  to  the  serous  coat.  Ths  microscopical  appearance  of  the  swollen  portions 
resembled  that  of  the  lymphatic  glands.  The  mesenteric  glands  were  considerably 
enlarged.  Among  the  other  anatomical  changes  we  may  mention  the  considerable 
increase  of  the  bulk  of  the  liver,  and  the  presence  on  the  left  pleura  costalis  of  a 
number  of  flat,  dull-white  new  growths,  about  the  size  of  a  dime,  resembling  in 
structure  the  tissue  of  lymphatic  glands.  In  the  other  organs  no  metastatic  nodes 
ware  found.  As  no  mention  is  made  in  most  reports  of  similar  cases  of  the  condi- 
tion of  the  bonc-marrow,  we  will  state  that  in  our  case  the  marrow  of  the  ribs, 
vertebrae,  and  cranial  bones  was  found  normal.  The  blood  of  the  corpse  showed 
no  increase  in  the  number  of  white  blood-corpuscles. 

Changes  of  the  hone-marroio^  which,  according  to  recent 
investigations,  participate  so  frequently  in  leukh^emic  disease, 
have  been  reported  only  in  one  case  by  R.  Schulz,  who  found  in 
the  marrow  of  the  ribs,  vertebrae,  and  sternum  peculiar  gelatin- 
ous deposits  of  a  reddish  j^ellow  color. 

So  far  we  have  described  only  changes  in  the  lymphatic  appa- 
ratus, but  in  numerous  cases  tumors  have  been  discovered  in 
other  organs  also,  which  must  be  considered  as  analogous  to  the 
metastatic  localizations  of  malignant  tumors. 

They  occur  in  the  form  of  nodes  from  the  size  of  a  millet-seed 
to  that  of  a  walnut,  and  were  most  frequently  found  in  the  liver 
(following  the  ramifications  of  the  portal  vessels)  and  in  the  kid- 
neys, more  rarely  in  the  lungs  and  serous  membranes,  and  most 
rarely  in  the  omries,  testicles,  and  the  hrain. 

The  nature  of  these  metastatic  deposits  is  similar  to  that  of 
lymphoma.  Among  them  also  we  find  two  varieties,  soft  nodes 
of  lymphoid  structure,  and  hard  ones  of  a  more  llbrous  character. 
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Regarding  otlior  changes,  we  have  to  mention  that  tlie  liner 
was  considerably  enlarged  in  the  majority  of  cases  and  that  dil- 
fuse  proliferation  of  the  periportal  connective  tissue  was  found 
in  it  aside  from  the  metastatic  nodes. 

In  several  cases  diffuse  cell-proliferation  was  observed  in  the 
connective  tissue  of  the  parotid  gland  and  pancreas  at  the  ex- 
pense of  the  glandular  parenchyma  of  these  organs. 

Symptomatology..  ,1CAL  SC 

After  all  that  has  been  said  on  the  general  course  of  the  dis- 
ease and  the  anatomical  changes  caused  by  it,  only  a  few  of  the 
symptomatic  phenomena  will  require  a  special  description. 

Tlie  disease  commences,  as  already  stated,  with  swelling  of 
the  cervical,  more  rarely  of  the  axillary  or  inguinal  glands, 
although  cases  have  been  observed  in  which  the  internal  glands 
were  the  first  or  exclusive  seat  of  the  disease.  In  such  cases  the 
nature  of  the  disease  will  remain  totally  obscure  as  long  as  the 
tumors  are  not  accessible  to  palpation. 

The  history  of  a  case  of  this  kind,  which  is  also  interesting  in 
an  etiological  point  of  view,  may  be  given  here  in  brief. 

A  married  woman,  aged  twenty-six,  was  taken  with  the  symptoms  of  typhoid 
fever.  Her  case  was  observed  in  the  City  Hospital  of  Dresden,  division  of  S.  IMed. 
Counc.,  Dr.  Fiedler,  and  with  regard  to  temjDerature,  pulse,  evacuations,  roseolar 
eruption,  etc.,  resembled  a  moderately  severe  case  of  enteric  fever  so  completely 
that  the  correctness  of  the  diagnosis  was  never  considered  doubtful  in  the  least. 
In  the  fifth  week  temperature  and  pulse  came  down  to  the  normal  standard,  and 
the  beginning  of  convalescence  was  confidently  expected,  when  the  patient,  to  her 
attendant's  astonishment,  began  to  emaciate  more  and  more,  and  became  anaemic 
in  a  higher  and  higher  degree,  without  any  assignal)le  special  cause.  Sleep  became 
disturbed,  appetite  ceased,  and  evacuations,  whicli  heretofore  had  been  tolerably 
normal,  assumed  the  character  of  diarrhoea  towards  the  end.  Temperature  remained 
normal  four  weeks  after  cessation  of  the  febrile  symptoms,  but  afterwards  it  began 
to  rise  every  evening,  becoming  normal  again  in  the  morning.  Finally,  oedema  of 
the  lower  extremities  appeared  and  the  patient  died  in  a  state  of  great  exhaustion  in 
the  sixth  week  after  the  disappearance  of  the  typhoid  symptoms. 

The  autopsy  showed  unmistakable  evidences  of  typhoid  fever  in  the  ileum  (patches 
dotted  with  pigment  and  pigmented  cicatrices),  but  no  recent  swelling  of  the  folli- 
cles. The  mesenteric  glands  of  the  entire  ileum  Avere  swollen,  some  to  the  size  of  a 
filbert,  others  to  that  of  a  hen's  egg,  rather  hard,  of  a  homogeneous  grayish  white 
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surface  on  section,  and  without  a  trace  of  cheesy  deposit.  These  glandular  swell- 
ings extended  as  far  as  the  root  of  the  mesentery ;  the  portal  and  retroijeritoneal 
glands  were  swollen  to  about  double  their  normal  bulk.  Microscopic  examination 
revealed  no  tubercles  in  the  lymphatic  glands,  but  thickening  of  the  sei)ta  and  reti- 
culum, with  numerous  large  and  frequently  multi -nucleated  lymph-cells  in  the 
gaps.  The  spleeji  was  considerably  enlarged,  its  weight  850  grammes,  the  Malpig- 
hian  corpuscles  distinctly  visible,  of  grayish  white  color,  the  stroma  abundant,  the 
jjulp  pale.  No  amyloid  reaction  in  the  spleen  or  lymphatic  glands.  The  scanty 
wine-red  blood  showed  no  essential  increase  in  the  number  of  white  corpuscles.  In 
the  other  organs  nothing  abnormal  was  found  aside  from  their  anaemic  condition. 

We  cannot  assign  to  this  case  any  other  position  but  that  of  malignant  lymph- 
oma. Its  peculiarity  consists  only  in  the  circumstance  that  the  formation  of  the 
tumors  immediately  succeeded  the  typhoid  swelling  of  the  glands,  and  this  would 
almost  justify  us  in  calling  it  a  typhoid  lymphoma  which  had  assumed  a  j^rogres- 
sive  character  instead  of  the  regular  resolution. 

Aside  from  its  relation  to  the  typhoid  fever,  which  must  explain  the  rapid  ter- 
mination in  death,  this  case  resembles  in  some  respects  the  one  reported  by  R. 
Maier  (1.  c.)  in  which  the  disease  also  originated  in  the  mesenteric  glands  and  pre- 
sented likewise  the  hard  form  of  lymphoma. 

Tlie  peculiar  character  wliicli  may  be  impressed  on  the  dis- 
ease by  voluminous  swellings  of  the  hroncliial  glands  has  al- 
ready been  mentioned.  Violent  bronchitis,  disturbances  of  the 
return  current  in  the  descending  vena  cava,  and,  above  all, 
extreme  dyspnoea  must  be  specially  mentioned.  The  dyspnoea 
sometimes  amounts  to  the  highest  degree  of  orthopnoea.  The 
author  has  seen  a  patient  of  this  class  who  was  obliged  for 
weeks  to  sit  up  in  bed,  inclining  the  head  and  shoulders  forward 
because  he  could  get  some  ease  only  by  assuming  this  position. 
In  his  case,  as  the  post-mortem  examination  proved  afterward, 
the  mediastinal  and  bronchial  glands  were  enlarged  to  enormous 
tumors  which  compressed  the  bronchi  mainly  from  before  back- 
ward. 

If  the  tumors  are  situated  very  high  up  in  the  neck,  and  espe- 
cially if  the  tonsils  participate  in  the  new  growth,  difficult  deglu- 
tition, impeded  vocalization,  etc.,  may  occur  at  an  early  period. 

It  has  also  been  mentioned  already  that  the  tumors  may 
assist  in  causing  dropsical  symptoms,  especially  ascites,  by  im- 
peding the  circulation  of  the  lymph  and  blood. 

We  cannot  as  yet  decide  the  question  whether  the  ])alpita- 
Hons  of  the  heart  repeatedly  observed  in  these  cases,  the  fre- 
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quent  and  small  pulse,  even  when  no  fever  is  present,  and  the 
fatal  termination  sometimes  caused  hy  paralysis  of  the  heart,  are 
owing  to  the  pressure  exerted  by  the  tumors  on  the  nervous  ap- 
paratus (pneumogastric  or  s^^mpathetic),  or  wliether  the  disturb- 
ances in  the  functions  of  the  heart  are  rather  due  to  the  extreme 
anjemia.  In  several  cases  it  is  expressly  stated  that  important 
nervous  tracts  have  been  interfered  with  by  the  tumors.  Ollivier 
and  Ranvier  relate  that  in  their  case  the  pneumogastric  and 
recurrent  laryngeal  nerves  were  included  in  a  cluster  of  glands 
weighing  700  grammes.  In  other  cases,  again,  the  heart  was 
found  in  an  atrophied  condition  after  death,  and  sometimes  fatty 
degeneration  was  present. 

Of  other  symptoms  caused  by  lymphoma  in  certain  regions, 
icterus  must  be  mentioned,  which  sometimes  occurs,  and  then 
must  be  ascribed  to  compression  of  the  biliary  ducts  by  swollen 
portal  glands  (or  metastatic  tumors  of  the  liver). 

The  profuse  diarrhoea  which  generally  comes  on  toward  the 
end  must  not  be  ascribed  to  the  local  affection  of  the  intestine, 
as  has  been  done  by  Wunderlich,  for  it  occurs  also  in  those  cases 
in  which  no  such  change  of  the  intestinal  lymph-follicles  is 
found  after  death. 

A  frequent  symptom,  mostly  associated  with  considerable 
enlargement  of  the  spleen,  is  a  sense  of  fullness  in  the  abdomen ; 
violent  and  long-continued  abdominal  pains,  radiating  along  the 
back  and  the  lower  extremities,  are  also  often  felt. 

The  appearance  of  albumen  in  the  urine,  when  the  disease  is 
seated  in  the  kidneys  (tumors,  sometimes  complicated  with  dif- 
fuse degeneration),  may  also  be  mentioned  passim. 

The  temperature  of  the  body  does  not  present  any  charac- 
teristic change  in  cases  of  malignant  lymphoma.  In  the  earlier 
stages  there  is  generally  no  fever ;  later  on  an  increase  of  tem- 
perature is  often  found  in  the  evening,  which  returns  to  the 
normal  standard,  sometimes  even  falls  below  it,  in  the  morning  ; 
towards  the  end  the  temperature  often  sinks  below  the  normal 
degrees  when  other  symptoms  of  collapse  appear. 

Murchison  reports  a  case  which  in  this  respect  is  unique.  In  a  girl,  aged  six, 
th3  swelling  of  the  cervical,  axillar}^  and  inguinal  glands  was  ushered  in  by  a 
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fcvor  of  ten  days'  duration,  and  this  phenomenon  repeated  itself  several  times  after 
periods  of  apyrexia  lasting,  about  a  month. 

Among  the  other  general  symptoms  are  extreme  ancBmia^ 
and,  running  parallel  with  it,  rapidly  increasing  emaciation  and 
muscular  prostration^  all  of  which  are  sufficiently  explained  by 
tlie  extensive  disease  of  organs  so  important  to  the  elaboration 
of  blood.  The  delirium  (in  children  conmolsions)  and  comatose 
condition,  which  make  their  appearance  towards  the  end,  are 
also  explained  by  the  reaction  of  general  anaemia  on  the  central 
nervous  apparatus.  The  tendency  to  profuse  hemorrhages  from 
the  nose  and  mouth,  and  the  appearance  oi  petechim  on  the  skin 
before  death,  give  evidence  of  the  commencing  dissolution  of  the 
Mood  (or,  perhaps,  of  the  general  disturbances  of  nutrition  in 
the  vessels).  The  frequent  occurrence  of  hed-sores  has  been 
mentioned  already. 

In  women  the  disease  is,  in  its  earliest  stage,  often  accompa- 
nied by  metrorrhagia,  while  later  on  the  menses  cease  entirely. 

Comp  I  i  cat  ions . 

Amyloid  degeneration  of  the  lymphatic  glands  and  other 
organs  has  been  mentioned  as  one  of  the  complications  of  malig- 
nant lymphoma,  in  describing  its  anatomical  features  ;  so  has 
pleuritis  in  one  of  the  cases  reported,  and  we  might  add  almost 
all  possible  intercurrent  diseases,  especially  pulmonary  tuber- 
culosis and  acute  ^oneumonia^  which  have  been  repeatedly 
observed.  Wunderlich  saw  two  cases  complicated  with  diph- 
theritic affection  of  the  throat. 

Diagnosis. 

In  the  commencing  stage  a  sure  diagnosis  is  not  possible, 
even  if  the  disease  begins  in  external  lymphatic  glands  accessi- 
ble to  the  observer. 

The  essential  criterion  of  malignity  must  be  sought  for  in  the 
rapid  growth  of  the  tumors  and  the  progressive  invasion  of  new 
clusters  of  glands  by  the  disease,  which  can  be  made  out  only  by 
continued  watching  of  its  course.    From  scroftdous  glandular 
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swellings  it  is  distinguisli(?d  by  the  absence  of  periadenitis, 
cheesy  degeneration,  and  softening,  so  frequent  in  those ;  even 
the  hard  variety  of  malignant  lymphoma  is  characterized  by  a 
certain  elasticity,  which  cannot  be  compared  with  the  board-like 
hardness  of  the  cheesy  gland,  before  softening  has  commenced 
in  it. 

Lymphatic  glands,  secondarily  affected  with  carcinoma^ 
show  much  more  resemblance  to  malignant  lymphoma,  and 
mistakes  may  occur  for  a  time,  if  the  primary  seat  of  carcinoma 
cannot  be  made  out ;  but  in  their  later  course  the  two  diseases 
diverge  considerably. 

The  diagnosis  between  soft  lymphoma  and  the  lymphatic 
form  of  leuklia3mia  can  be  made  with  certainty  only  by  means  of 
a  microscopical  examination  of  the  blood. 

Finally,  the  sarcoma  proper  of  the  lymphatic  glands  must  be 
mentioned.  The  diagnosis  between  this  and  malignant  lym- 
phoma is  attended  with  difRcultj^,  on  account  of  the  confusion  in 
the  nomenclature  above  alluded  to,  and  also  on  account  of  the 
transitions  from  one  into  the  other.  From  the  reasons  already 
mentioned,  we  deem  it  necessary  to  separate  malignant  lym- 
plioma  from  sarcoma  of  the  lymphatic  glands,  and  would  base 
the  essential  difference,  with  Winiwarter,  on  the  general  fact 
that  lymphoma  consists  in  a  hyperplastic  process,  while  only 
such  tumors  are  to  be  regarded  as  sarcomatous,  the  type  of  which 
has  nothing  in  common  with  the  mother-tissue.  It  is  true,  how- 
ever, that  this  difference  is  not  actually  always  well  marked,  as 
the  soft  lymphoma  is  very  nearly  allied  to  some  varieties  of 
spheroidal-cell  sarcoma,  wiiile  the  hard  approaches  in  its  histo- 
logical characters  some  forms  of  fibro-sarcoma. 

Everybody  who  has  occasion  to  gather  experience  in  these 
matters  must,  however,  be  impressed  with  the  conviction  that  in 
the  majority  of  cases  there  are  enough  criteria  present  which 
enable  us  to  distinguish  malignant  lymphoma  from  sarcomatous 
glands.  On  this  difference  in  the  behavior  of  sarcoma  proper  of 
the  lymphatic  glands,  R.  Schulz  has  even  based  the  proposition 
to  substitute  the  designation  desmoid  carcinoma''^  for  lym- 
phoma and  lymphosarcoma.  He  points  out  correctly  that  the 
species  of  tumor  with  which  we  are  occupied  bears,  in  spite  of 
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its  apparently  local  origin,  rather  the  character  of  a  general 
disease  of  the  lymphatic  tissues,  while  in  sarcoma  proper  the 
disease  is  at  first  strictly  local,  and,  as  a  rule,  invades  by  metas- 
tasis not  the  lymphatic  apparatus,  but  pretty  uniformly  the 
whole  body.  The  extension  takes  place  in  the  latter  case  jDrob- 
ably  by  means  of  the  blood-current. 

These  differences  are  practically  important,  inasmuch  as  extirpation  of  the  local 
tumor  holds  out  no  hope  of  success  in  malignant  lymphoma,  because  the  disease  has 
already  invaded  too  many  groups  of  glands,  while  a  timely  removal  of  a  sarcoma- 
tous gland  may  be  probably  successful  whenever  complete  local  extirpation  can  be 
accomplished. 

We  have  to  consider,  furthermore,  that  sarcoma  extends 
more  frequently  to  the  neighboring  tissues  in  a  direct  manner, 
and  is,  to  a  much  greater  degree  than  malignant  l^^mphoma, 
disposed  to  retrograde  metamorphoses  and  to  ulceration.  We 
shall  not  describe  in  detail  the  differences  in  a  histological  point 
of  view  ;  it  must  be  sufficient  to  mention  that  almost  every  t3'pe 
of  sarcoma  (the  large-celled  and  small-celled,  round-celled  and 
fusiform-celled,  the  endothelial,  myxomatous,  melanotic,  etc.) 
may  occur  in  the  lymj^hatic  glands.  It  is  well,  therefore,  not  to 
designate  any  sarcoma  of  the  lymphatic  glands,  even  the  primary 
one,  as  lymphosarcoma,  and  much  more  correct  to  speak  only  of 
sarcoma  of  the  lymphatic  glands,  and  to  add,  if  possible,  the 
accurate  designation  of  the  special  form. 

Duration,  Termination,  Prognosis. 

The  course  of  malignant  lymphoma  is  comparatively  rapid, 
especially  so  if  compared  with  leukhsemia. 

In  some  cases  it  lasts  only  from  two  to  six  months,  in  the 
majority  about  one  year  ;  cases  of  over  three  years'  duration  are 
very  rare. 

Termination  in  recoverj^  has  not  been  reported,  we  might  say, 
in  any  case  up  to  the  most  recent  time,  for  Wunderlicli's  case 
which  terminated  favorably  cannot  with  certainty  be  called  one 
of  malignant  lymphoma.  Within  the  last  few  years,  however, 
new  therapeutical  efforts  seem  to  have  been  more  successful.  As 
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long  as  our  experience  does  not  extend  to  a  greater  number  of 
favorable  cases  we  are  obliged  to  call  t\\(d prognosis  of  this  disease 
as  exceedingly  unfavorable,  and  in  tins  regard  its  designation  as 
cancer  cannot  be  objected' to.^ 

Treatment. 

The  surgical  treatment  of  malignant  lymphoma  must  be  pro- 
nounced as  hopeless,  on  the  ground  of  the  experience  gained  thus 
far.  The  patients  are  generally  very  little  troubled  by  the  first 
symptoms  of  their  disease,  and  even  the  professional  attendant 
mostly  believes  the  tumors  to  be  of  a  simple  hyperplastic  charac- 
ter, and  consequently  prescribes  merely  an  iodine  ointment  or 
some  such  local  remedy.  At  this  stage  it  vrould  also  be  hardly 
possible  to  persuade  the  patient  to  submit  to  an  operation.  Very 
soon,  however,  the  disease  has  so  far  extended  that  every  idea 
of  an  operative  interference  is  discarded. 

Electrolysis  has  been  vaunted  as  a  successful  remedy  by 
some  writers,  but  more  reliable  experience  has  proved  that  no 
better  results  are  attained  by  it  than  by  extirpation. 

It  is  easily  understood,  therefore,  why  the  greater  number 
of  reported  cases  have  been  treated  medicinally. 

Among  the  internal  remedies  quinine,  mercury,  and  iodide 
of  potassium  have  been  repeatedly  tried,  but  all  without  suc- 
cess, if  we  except  the  above-mentioned  case  of  Wunderlich, 
which  improved  on  the  use  of  iodide  of  potassium.  We  can 
add  as  the  result  of  our  own  experience  that  the  internal  use 
of  carbolic  acid  produced  no  effect  whatsoever. 

A  series  of  cases  has  been  reported  on  the  other  hand  as 
cured,  or  at  least  improved  by  treatment  with  arsenic.  This 
mode  of  treatment  being  new,  a  more  detailed  description  of  it 
may  seem  justifiable. 

The  first  experience  of  this  kind  has  been  published  by  BiHroth,'^  whose 
patient,  a  woman  aged  forty,  had  been  sick  already  for  ten  months  with  enlarge- 


'  R.  Schulz  suggests  accordingly  that  Leukhsemia  might  also  be  considered  as  a 
" chronic  desmoid  carcinoma." 

^  Wiener  Med.  Wochenschrift.  1871.  No.  14. 
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luent  of  the  cervical,  axillary,  and  inguinal  glands,  to  the  size  of  from  a  hen's 
egg  to  a  fist.  Quinine  (up  to  scruple  doses)  remained  without  effect.  After 
administration  of  Fowley-'s  solution  the  glands  began  to  diminish  in  size  already 
within  a  fortnight,  and  when  the  patient  was  dismissed  two  months  afterwards 
there  remained  only  one  gland  on  each  side  of  the  neck  enlarged  to  the  size  of  a 
filbert. 

According  to  Winiwarter's  communication  Fowler's  solution  was  given  in  five 
other  analogous  cases  of  Billroth's  clinic ;  in  three  of  them  there  was  no  appre- 
ciable result ;  in  one  the  glands  diminished  rapidly,  but  the  patient  died  in  conse- 
quence of  phlegmonous  erysipelas  following  the  extirpation  of  a  small  gland  in  the 
neck  for  diagnostic  purposes,  and  one  case  remained  still  under  treatment  at  the 
time  of  publication  of  the  communication. 

Of  four  cases  of  Czerny's  clinic,  reported  by  Tliolen  (1.  c),  a  cure  was  effected 
in  two ;  in  one  the  tumors  were  reduced  rapidly,  but  the  patient  died  of  maras- 
mus ;  and  in  the  fourth  the  treatment  remained  without  effect. 

In  reference  to  the  mode  of  administering  the  arsenic,  we  reproduce  the  fol- 
lowing statements  of  Winiwarter : 

The  patient  had  to  take  in  the  beginning  of  the  treatment  five  drops  a  day 
of  a  mixture  consisting  of  equal  parts  of  Fowler's  solution  and  the  compound 
tincture  of  gentian.  In  periods  of  two  or  three  days  the  dose  was  increased  to  10, 
15,  24,  and  40  drops,  and  then  again  diminished  in  similar  proportion.  If  signs 
of  toxical  effects  appeared  the  treatment  was  interrupted  for  a  time. 

The  treatment  lasted  in  one  case,  which  was  cured,  fifty-three  days,  in  others 
longer.  The  total  quantity  of  arsenious  acid  consumed  amounted  in  the  cured 
case  to  19.8  grammes  (305  grains). 

The  patients  bore  the  remedy  without  trouble  during  the  first  days.  The  first 
symptom  of  its  effect  on  the  glands  was  softening  and  greater  mobility,  and  after 
about  eight  or  ten  days  the  tumors  became  painful  almost  without  exception. 
Later  on  rapid  diminution  of  the  glands  was  observed  in  the  case  in  which  the 
treatment  was  successful,  they  became  at  the  same  time  harder  and  firmer,  and 
their  sensitiveness  died  away  gradually.  In  one  case  inflammation  and  suppura- 
tion of  the  tumors  ensued. 

Among  other  symptoms  we  have  to  mention  especially  the  fever  which  appeared 
regularly  under  this  treatment  (even  when  the  tumors  diminished  in  size).  Already 
after  the  fourth  or  fifth  dose  the  temperature  rose  (101. 3°-l 03.1°  F.)  every  evening, 
descending  to  the  normal  standard  in  the  morning.  When  the  treatment  was  inter- 
rupted the  fever  would  still  last  a  couple  of  days.  Suffusion  of  the  cheeks,  in- 
creasing appetite  at  first,  increased  thirst,  later  on  abdominal  pain,  sometimes 
vomiting,  diarrhoea,  burning  sensations  in  the  rectum,  great  emaciation  also  appear 
during  the  treatment. 

Czerny  employed  in  a  case  which  terminated  favorably  parenchymatous  injec- 
tion of  Fowler's  solution,  besides  its  internal  administration.  This  was  also  tried 
in  a  case  of  Billroth's  clinic  reported  by  Winiwarter  (from  1  to  9  drops  of  the 
solution  were  injected  into  the  tumors),  but  the  success  was  incomplete;  when 
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afterwards  the  remedy  was  givcii  internally  (increasing  from  1  to  30  drops)  com- 
plete reduction  of  the  tumors  was  effected. 

Altlioiigli  we  cannot  as  yet  regard  arsenic  as  a  certain  remedy 
against  malignant  lymplioma  we  have  still  to  welcome  with  vivid 
satisfaction  this  addition  to  our  therapeutical  remedies  against  a 
disease  almost  absolutely  fatal  heretofore.  Let  us  hope  that  the 
successful  cases  reported  thus  far  may  be  increased  by  numerous 
additions,  and  that  the  curative  effects  of  this  remedy  may  prove 
themselves  as  permanent — a  hope  not  yet  certain  of  fulfilment  if 
we  may  judge  from  what  we  know  about  them  at  the  present 
time. 
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The  literature  of  Diabetes  is  too  extensive  to  admit  of  a  complete  summary  here. 
For  the  earlier  literature,  of  which  I  mention  only  the  most  important  works, 
reference  may  be  had  to  the  historical  accounts  by  Ilirsch,  Handb.  der  histo- 
risch-geographischen  Pathologic.  Erlangen,  1860.  S.  568. — Haeser,  Lehrb.  der 
Geschichte  der  Medicin.  3.  Aufl,  I.  1874. — M.  Salomon,  Geschichte  der  Glycosu- 
rie  u.  s.  w.  Deutsches  Arch,  f,  klin.  Med.  VIII.  S.  489. — Also  Copland,  Diet,  of 
Pract.  Med.,  Vol.  I.,  507,  and  Canstatt,  Handb.  d.  nied.  Kliuik.  III.  1846.  804. 

Thomas  Willis,  Pharmaceut.  ration.  Oxford,  1674,  and  Amstelodami,  1082.  Sect. 

IV.  Cap.  III. — Matthceus  Bobson,  Medic.  Observations  by  a  Society  of  Physic, 
in  London,  1775.  V.  p.  298.  Germ.  Altenbarg,  1778. — Francis  Home,  Klinische 
Versuche  u.  s.  w.  Aus  dem  Euglischen.  Leipzig,  1781. — Th.  Cowley,  London 
Med.  Journ.  IX.  1788.— J!  Rollo,  On  Diabetes  Mellitus.  London,  1797,  and 
Abhandl.  iiber  Diab.  mell.  mit  chem.  Versuchen  von  W.  Cruilcshanlc.  Wien, 
1801,  and  Stendal,  1801. — J.  P.  Frank,  De  curandis  horn,  morbis  epitome.  Lib. 

V.  De  profluviis.  Pars.  I.  Manhemii,  1794.  ]).  38-67. — Marahelli,  Mem.  sull. 
differenze  deH'orina  in  diab.  Pa  v.  1792. — Pelham  Warren,  Med.  Transact,  of 
the  College  of  Physicians,  1812.  IV.  p.  188, —  Vaiiquelin  et  Segalas,  Magendie's 
.lournal  de  Physiol.  1825.  IV.  p.  356  and  825. —  W.  Front,  (a)  Inquiry  into 
the  nature  and  treatment  of  diab.,  calculus,  etc.  2.  ed.  London,  1825.  (b)  On 
the  nature  and  treatment  of  stomach  and  renal  diseases.  London,  1848,  and 
subsequent  editions. —  Venables,  A  pract.  treat,  on  diab.  London,  1825. — F.  A. 
G.  Berndt,  Encycl.  AVorterb.  IX.  S.  310. — Lehmann,  Diss,  de  urina  diab.  Leip- 
zig, \m^.—Maitland,  London  Med.  Gaz.  XVIL  1836.  5.  March.— 0.  Rees, 
Guy's  Hosp.  Rep.  1838.  III.  p.  ^'dS.—M'Oregor,  London  Med.  Gaz.  1837.  May. 
— Corneliani,  Opusculo  sul  diab.  Pavia,  1840,  and  in  Giornale  per  servire  ai 
progr.  dell  pat.  e  della  terap.  1841.  p.  328. — Christison,  Edinb.  Monthly  Journ. 
1841.  April,  etc. — Boucliardat,  Gaz.  m6d.  1835.  No.  11.  Revue  med.  1839. 
Juin.  Annuaire  de  Therap.  1842,  1846,  1848.  Clinique  europCenne,  1859,  No. 
58. — Des  troubles  dc  I'inncrvation  chez  les  glycosuriques.  Bull,  de  ThC'r.  1875. 
LXXXVIII.  p.  145. — Consider.  g6n.  sur  le  traitemcnt  hyg.  de  la  glycosurie. 
Ibid.,  LXXXIX.  S.  97. — C.  Limaii,  Obs.  quaedam  de  d.  mell.  Diss.  Halae,  1842. 
— CrenaJe,  Hygieia.  XVIII.  11.  2.— Fo^ri,  Eiuige  B.obacht.  und  Bemerk.  iiber  die 
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honigurtige  Harnruhr.  Ilenlc's  u.  PfeufEcr's  Zcitsclir.  f.  rat.  Med,  1844.  I.  S. 
lAl .—GappezuoU,  Gaz.  mCd.  ISA^.—Mialhe,  Compt.  rend.  1844,  1845,  1851,  p. 
33,  etc,  Gaz.  mud.  1846,  No.  16.  Bull,  dc  Tlifirap.  1849,  Mars,  Gaz.  m6d,  de 
Paris,  1866,  p,  319. — G.  W.  Scharlau,  Die  Ziickerliarnrulir.  Berlin,  1846.— 
Fletcher,  Med,  Times,  1847.  July,  p,  394.— J!  Henle,  Haudb.  der  rat.  Path.  II. 
1847,  S.  ML— Brand,  Mittheilungen  aus  der  med,  Klinik  des  Prof.  Ganstatt. 
Deutsche  Klinik.  1850.  No.  6.— H.  Nasse,  Archiv  f,  physiol.  Heilk.  1851,  X. 
1,  and  Untersuch.  zur  Physiol,  u.  Pathol.  I.  S.  300. — Mifjuel,  Ueber  D.  ni. 
Archiv  f.  physiol.  Heilk.  X.  1851.  S.  ^I'd.—M.  Traube,  (a)  Ueber  die  Ver- 
dauung  des  Fettes  im  D.  m.  in  Virchow's  und  Reinliardt's  Archiv  IV.  1851.  S. 
148.  (b)  Ueber  die  Gesetze  der  Zuckerausscheidung  im  D.  m.  IJ)id.,  S.  109. — 
Drummond,  Monthly  Journal  of  Med.  1853.  XIV.  p.  2%\.—Frich,  A  case  of  D. 
m.  with  rematks,  etc.  Amer.  Journ.  of  Med.  Sc.  1853.  XXIV.  p.  64.  — C.  Ph. 
Falclc,  Zur  Kenntniss  der  Zuckerharnruhr.  Deutsche  Klinik.  1853.  No.  33  et 
seq. — L.  Bsale,  On  the  chemical  and  microscopical  conditions  of  the  liver  and 
kidneys,  etc.  Brit.  Review.  1853.  July. — F.  W.  Boeclcer,  Deutsche  Klinik.  1853. 
No.  33-35. — Marchal  de  Calm,  Comptes  rendus.  XXXVII.  p.  25,  and  XLIIT. 
p.  1006 ;  also,  Reclierches  sur  les  accidents  diabetiques.  Paris,  1864. — R.  Leu- 
2)oldt,  Ueber  die  Harnruhr.  Diss.  Erlangen,  1853. — v.  Diisch,  Ztschr.  f.  rat.  Med. 

1853.  IV,  l.—Bence  Jones,  Med.  Chir,  Transact.  XXXVI.  Dublin  Hosp.  Gaz. 
1858.  174.— Med.  Times  and  Gaz.  imo.— Marsh,  Dublin  Journ.  of  Mod.  Sc. 

1854.  XVII.  p.  l.~F.  Th.  Schulze,  in  Virch.  Arch.  VII.  S.  Z'dl .—Andral,  (a; 
Comptes  rend.  1855.  Juilliet.  (b)  Documents  pour  servir  ji  I'hist.  de  la  glycosu- 
rie.  La  France  med.  1875.  No.  30. — Heller,  Wiener  med.  Zeitschr.  1850.  VI. 
1  ;  in  his  Archiv,  1853,  see  Schmidt's  Jahrl).  LXXXI.  S.  193.— P.  Moniegazza, 
Zur  Physiol.  und  Pathol,  des  D.  m.  Gaz.  Lomb.  1854.  1.  s.  Schmidt's  Jahrb. 
LXXXV.  S.  303. — Semmola,  Comptes  rend,  1855.  10.  Sept. — S.  liosenstein,  Vir- 
chow's Archiv.  XII.  S.  414  u.  430. — A.  Wagner,  Beitrag  zur  Kenntniss  der 
Beziehungen  zwischen  der  Mellit.  und  Carbunkel.  Ibid.,  S.  401  u.  463. — Hodglcin, 
see  Schmidt's  Jahrb.  LXXXVI.  S.  1^1  .—  W .  Fetters,  Bcob.  an  5  Dial)etes- 
kranken,  Prager  Vierteljahrschr.  1855.  XLII.  2  u.  1857.  LV.  %l.—Stochvis, 
Bijdragcn  to  de  kennis  der  zuckervorming  in  de  lever  1856,  and  Wiener  med. 
Wochenschr.  1857.  No.  14. — A.  Guenzler,  Ueber  D.  m.  Disscit.  Tul)ingcn, 
1856.—^.  Ott,  Beitr.  zur  Therapie  der  Zuckerharnruhr.  Dissert.  Tul)ingen, 
1S57. —Jordao,  Consider,  sur  un  cas  de  diab^te.  Thhse.  Paris,  1857.— Faucon- 
neau-Dufresne,  Gaz.  hebd.  1857.  Juin,  etc.,  and  Union  med.  1868.  No.  37. — 
E.  Wiederhold,  Deutsche  Klinik.  1857.  No,  4:\.—Leconte,  Archives  gen.  1857. 
AoCit.—IIarley,  ibid.,  1857.  Qepthv.—Thiei-felder  u.  U/de,  Ueber  die  Harnstoff- 
ausscheidung  im  D.  m.  Archiv  der  Heilk.  1858.  S.  S2.  —  Gibh,  Med.  Times  and 
Gaz.  1858.  July.  ]).  2\.  —  Griesinger,  Studien  iiber  Diabetes.  Archiv  fiir  phy- 
siol. Heilk.  1859.  N.  F.  III.  S.  \.—Folwarczny,  Leberanalysen  Ijei  D.  m,  Wie- 
ner Zeitschr.  N.  F.  1859.  H.  6.— v.  Maach,  Zur  Therapie  des  D,  m.  Archiv  dts 
Vereinsf.  gemcinsch.  Arbeiten,  1860.  V.  S.  \29.—Kaulich,  Prager  Vierteljahr- 
schrift.  1860,  LXVII.  58.— i^.  W.  Ptmj,  {&)  Philosoph,  Transactions,  1860;  (b) 
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Researches  on  the  Nature  and  Treatment  of  Diabetes.  London,  1802;  (c) 
Cases  illustrating  tlic  influence  of  opium  and  some  of  its  constituent  princi- 
ples, etc.  Guy's  IIosp.  Reports,  1870.  XV.  p.  420;  (d)  Tlie  Lancet,  1874.  20. 
Aug.  and  Brit.  Med.  Journ.  187o.  No.  7o8.— ./.  Vo{/el  in  Virciunv's  Hand,  der 
spec.  Patli.  Bd.  VL  2.  S.  478.— Weikart,  Arch.  d.  lleilk.  18G1.  S.  ITS.— Hart- 
sen,  Donders,  Archiv  f.  d.  holhind.  Ik-itr.  HI.  S.  319.—^.  Neuschler,  Beitrag 
znr  Kenntniss  der  einf.  und  der  zuckerfiihrenden  Ilarnruhr.  Diss.  Tubingen, 
18G1. — Ilaughton,  On  the  phenomena  of  the  D.  m.  Dublin  Journal  of  M.  Sc. 
1801.  Octob.,  Novbr. — F.  Betz,  (a)  Ueber  Acetoniimie.  Memorabilien  fiir  pract. 
Aerzte,  1801.  VL  3;  (b)  Erster  Bericht  iiber  D.  m.  in  Wiirttemberg.  Wiirtt. 
med.  Corrcsp.-Bl.  1872.  Nr.  4.— (7^«r^^  Amer.  Med.  Times,  N.  S.  1802.  IV. 
No.  23.  etc. —  Winogradoff,  B.^itr.  zur  Lehre  vom  D.  m.  Virchow's  Archiv 
XXVII.  S.  533. — Stopczanski.  Ucber  Bestimmung  des  Kreatinins  im  Harn  und 
Verwerthung  desselben  beim  D.  m.  Wiener  med.  Wochenschr.  1803.  Nr.  21- 
25. — Grohe,  Der  Ciiylus  ein  Ferment.  Greifsw.  med.  Beitr.  1804.  IIL  S.  1. — 
Bartels,  Ber.  ilber  die  39.  Naturforscher-Versamml.  Giessen,  1804. — Gantani, 

(a)  Ueber  Acetoniimie.  II  Morgagni,  1804.  VI.  p.  305  ;  ()))  Casi  guariti  di 
diabeti  mellito.  idem,  1872. — F.  Mosler,  (a)  Ueber  B  s  haffcnheit  des  Paro- 
tidensecrets  bei  D.  m.  Archiv  der  Heilk.  1804.  S.  228;  (I))  Unters.  iiber  Be- 
schaifenheit  des  Parotidensecrets  u.  s.  w.  Berliner  klin.  Wochenschr.  1800.  Nr. 
10  ct  seq. ;  (c)  Klcinhirnlasiou  bei  D.  m.  Deutsch.  Archiv  f.  klin.  Med.  XV.  S. 
229. — M.  PetteiihoJ'er  and  G.  Voit,  (a)  Ueber  das  Wesen  der  Zuckerharnruhr. 
Sitzgsb.  d.  Miinchener  Acad.  1805.  Nov.  S.  224  ;  (b)  Ueber  den  Stoffverbrauch 
bei  der  Zuckerharnruhr.  Zeitschr.  f.  Biol.  1807.  III.  S.  380  et  seq. — Smoler, 
Prager  Vierteljahrschr.  LXXXII.  S.  40  et  seq. — F.  v.  ReclcUnghansen,  Drei 
Fiille  von  D.  m.  Virchow's  Archiv  XXX.  S.  300. — Friedreich,  Ueber  das 
constante  Vorkommen  von  Pilzen  bei  D.  m.  Ibid.,  S.  470. —  W.  Kuehne,  Ueber 
das  Vorkommen  zuckerliildender  Substanzen,  etc.  Ibid.,  XXXII.  S.  530. — 
J.  Seegen,  (a)  Beitr.  zur  Casuistik  des  D.  m.  Ibid..,  XXX VL  S.  227;  (b) 
Ocstr.  Zeitschr.  f.  Heilk.  1805.  Nr.  11;  (c)  Wiener  med.  Wochenschr.  1800. 
Nr.  23  et  seq.:  (d)  der  D.  m.  auf  Grundlage  zahlreicher  Beobachtungen  (Mono- 
graphic). Berlin,  1870.  .IL  Auti.  1875.— Z.  Flecldes,  (a)  Ueber  D.  m.  mit 
besonderer  Beriicksichtigung  balneo-therapeutischer  Erfahrungen.  Prag,  1805. 

(b)  Zur  Pathogenese  und  Balneotherapie  des  D.  m.  Leipzig',  1871. — .1.  liuickokU, 
Ein  Beitrag  zur  Lehre  von  der  Zuckerharnruhr.  Diss.  Jena,  1805. — Burresi, 
Journal  de  m6d.  de  Bruxelles,  1805.  p.  522.— TFaZ/acA,  D.  m.  von  5  wochent- 
lichem  Verlauf.  Virchow's  Archiv  XXXVL  S.  297.— C.  Gaethgens,  (a)  Ueber 
den  Stoffwechsel  eines  Diabetikers,  verglichen  mit  clem  eincs  Gesundcn.  Diss. 
Dorpat,  18Cj;  (b)  Ueber  Kreatinin-  und  Harnsaurc-Ausscheidung  in  einem 
fieberhaft  und  todtlich  verlaufencn  Fall  von  D.  m.  Hoppe-Seyler's  med.  chem. 
Untersuch.  Berlin,  1808.  3  Heft.  S.  Wl.—  Vernevil,  De  la  gangr&ne  diab6ti- 
que  ct  du  traumatisme  chez  les  diab.  Union  med.  ISGO.  Nos.  142  et  seq. — F.  G. 
Ilelfreich,  Zur  Pathogenese  des  D.  m.  Diss.  Wurzburg,  1800. — M.  Jaffc,  Ucl)er 
das  Vorkommen  zuckerbildender  Substanzen  in  den  Organen  der  Diabetiker. 
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Virchow's  Arcliiv  XXXVI.  S.  20. — K.  Zimmer,  (a)  Ein  Beitrag  z.  Lehro  voui 
D.  Deutsche  Kliuik.  1867.  Nr.  14;  (b)  Die  nucliste  Ursache  des  D.  m.  Ibid. 

1871.  Nr.  5;  (c)  Der.  D.  m.,  sein  Wesen  unci  seine  Behandlung.  1  Ileft. 
Leipzig,  1781  ;  (d)  Die  Muskeln,  eine  Quelle  des  Z.  im  D.  m.  Deutsche  Klinik. 
1873.  Nr.  7.—R  BecJcler,  Rascher  Verlauf  von  D.  m.  Bayer,  iirztl.  Int.-El. 
18G8.  Nr.  11. — K  TlujjjJert,  Ueber  die  Glycosurie  bei  Cholera  mit  Bemerk- 
ungen  iibcr  die  Zuckerh.  Archiv  d.  Heilk.  1867.  VIII.  S.  331.— «.  Duerin<j, 
Ursache  und  Heilung  des  D.  m.  Hannover,  1868.  II.  Aufl.  1875. — M.  Pojjjjer, 
Das  Verhiiltniss  des  D.  zu  Pankreasleiden  und  Fettsucht.  Oestr.  Zcitschr.  fiir 
praktische  Heilk.  1868.  Ni'.  11. — Naunyn  und  Rieas,  Ueber  Harnsiiurcaus- 
scheidung.  Reichert's  und  da  Bois-Rcymond's  Archiv.  1869.  S.  381. — Muenclt, 
D.  mell. — chronisches  Leberleiden.  Moskauer  med.  Ztg.  1869.  Nr.  37. — 
Dicrand- Fardel,  (a)  Note  sur  la  pathol.  du  D.  Bull,  de  I'ac.  de  med.  1869. 
XXXIV.  p.  229  ;  (b)  Traite  clinique  et  therap.  du  D.  Paris,  1869.—/.  B. 
DompelUig,  D.  m.  cn  paresis  des  rechter  ledematen  teugefolge  van  en  tumor 
med.  obi.  Nederl.  Arch,  voor  Gcenesk.  1869.  IV.  p.  179.— 5.  Foster,  (a) 
Note  on  temperature  in  D.  Journ.  of  Anat.  and  Physiol.  1869,  May ;  (b) 
Observations  on  D.  m.  and  its  treatment.  Brit,  and  Foreign  Med.  Chir.  Review. 

1872,  Octbr.  ;  and  in  Clinical  Lectures.  London,  1874.  p.  194  et  seq.— 11'. 
Leube,  Zur  Path,  und  Thcr.  des  D.  Deutsches  Archiv  fiir  klin.  Med.  V.  S.  372. 
—.4.  S.  Donhiii,  (a)  0;i  a  Purely  Milk  Diet  in  the  Treatment  of  D.  M.,  etc.  The 
Lnncet,  1869.  IL  No.  22;  1871.  L  p.  603;  1873.  L  No.  2  and  3  ;  (b)  On  the 
Relation  between  D.  and  Food,  etc.  Loudon,  l^il^.—  Ossoiuidski,  Ueber  die 
bei  der  Zuckerharur.  vorkommenden  Augenkrankheiten.  Diss.  Berlin,  1870. 
— Butcher,  A  Lecture  on  D.  M.  Philad.  Med.  and  Surg.  Reporter.  1870.  XXII. 
No.  1-3.— iT.  DicUiison,  (a)  On  Certain  Morbid  Changes  in  the  Nervous  Sys- 
tem associated  with  D.  M.  Med.  Times  and  Gaz.  1870.  March  9,  and  Brit. 
Med.  Journ.  1870.  Feb.  16;  (b)  Diseases  of  the  Kidney.  L  Diab.  London, 
1875.— 2?.  Hein,  Zur  Lchre  vom  D.  M.  (Description  of  a  Complicated  Case, 
etc.).  Deutsches  Arch.  f.  klhi.  Med.  S.  42.— TF.  F.  Smith,  Case  of  Acute  D., 
with  Remarks.  Brit.  Med.  Journ.  1871.  Decbr.  2'd.— W.  Richardsoji,  Remarks 
on  D.,  especially  with  reference  to  Treatment.  -London,  1871.— TF.  Wadham, 
On  the  Relative  Influence  of  Bread,  Honey,  and  Sugar  upon  the  Amount  of 
Urea  and  Sugar  excreted  in  D.  St.  George's  Hosp.  Rep.  1871.  V.  193.— 
Bevergie  et  Foville  Fils,  Du  traitement  du  D.  au  moyen  de  I'arsenic.  Gaz.  med. 

1870.  No.  22,  and  Paris,  1871.— G^.  M.  Smith,  On  D.  New  York  ^Icd.  Record. 

1871.  March  15.— Kratschmer,  (a)  Ueber  die  Wirkung  des  Opiums  und  Mor- 
phiumsbeiD.  m.  Wiener  med.  Wochenschr.  1871.  Nr.  8;  (b)  Ueber  Zucker- 
und  Harnstoffausscheidung  beim  D.  m.  uuter  dem  Eiufluss  von  Morphium, 
kohlens.  und  schwefels.  Natron.  Ibid.  1873.  Nr.  20.— 0.  Schultzen,  Beitr.  zur 
Patiiol.  und  Therapie  des  D.  m.  Berliner  klin.  Wochenschr.  1872.  Nr.  35.— -E*. 
S/ueh,  (a)  Ueber  Harnsaureausscheidung  in  einem  Fall  von  D.  m.  Diss.  Mar- 
burg, 1872;  (b)Beitrage  zur  Ilydrnrie  und  Melliturie.  Habilitationsschrift. 
Marburg,  1872;   (c)  Studlen  iibcr  D.  m.  und  insip.  Deutsches  Archiv  fur 
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klin.  Med.  XII.  S.  248;  (d)  Boitnigc  zur  Path.  u.  Ther.  des  D.  m.  I.  Bd. 
Marburg,  1874  ;  II.  Marburg,  1875.-^1.  de  Fleunj,  TliCorie  du  D.  Gaz.  hebd. 
de  mC'd.  ct  de  chir.  1872.  Nr.  m.— Fischer,  D.  m.  in  Folgc  einer  Leberer- 
schiitterung  mit  todlicheiu  Ausgange.  Zeitschr.  f.  Wundiirzto  und  Geburtsh. 

1872.  \.—G.  Primavem,  II  d.  m.  de  il  Prof.  Cantani,  II  Morgagni,  1873. 
Diss.  X.  —  F.  Budde,  Ova  d.  m.  incd.  siirligt  Hensyntil  dens  Behandling. 
Afhandling  for  Doktorgraden. .  Kopenhagen,  1872. — Popoff,  Vergleichende 
Untersuchungen  iiber  die  Wirkungen  einiger  ArzneistofEe  bei  der  Zuckerh. 
Berl.  klin.  Wochenschr.  1872.  Nr.  28.  17.— Jf.  Duboue,  De  I'odeur  acide 
de  riialeine  comme  signe  diagnostique  du  D.   Gaz.  des  hopit.  1872.  No. 

Senator,  Ueber  D.  m.  bei  Kindern.  Berl.  klin.  Wochenschr.  1872.  No. 
48.  Sitzungsbcricht  der  Berl.  med.  Ges. — Th.  Niedergesaess,  D.  m.  infantum. 
Diss.  Berlin,  1873. — E.  Bertail,  Etude  sur  la  phthisic  diabCtique.  Paris,  1873. 
F.  Kretschy,  Ueber  D.  m.  Wiener  med,  Wochenschr.  1873.  Nr.  3. —  0.  M. 
Lecorche,  Consider.  theor6tiques  et  thgrap.  sur  le  d.  s.  Gaz.  hebdom.  de  m6d. 
et  de  chir.  1873.  Nr.  U-27.—F.  Bischoff,  Ein  Beitrag  zur  Path,  und  Ther. 
des  D.  m.  Bayer,  arztl.  Int.-Bl.  1873.  Nr.  23.—^.  Schnitz,  (a)  Vier  Fiille  von 
geheiltem  D.  m.  und  kurze  Bemerkungen  iiber  die  Entstehung  desselben.  Ber- 
liner klin.  Wochenschr.  1873.  Nrs.  18  and  19;  (b)  Zur  Aetiol.  des  D.  m.  Ibid., 
1874.  Nr.  44. — A.  Boettcher,  Sectionsbefund  bei  einem  an  D.  m.  gestorbenen 
Manne.  Dorpater  med.  Zeitschr.  1873.  IV.  S.  172. — J.  Blumenthal,  Zur  Ther- 
apie  des  D.  m.  Berliner  klin.  Wochenschr.  1873.  Nr.  13. — F.  Buerger,  Ueber 
die  Perspiratio  insensibilis  bei  D.  m.  und  insip.  Deutsches  Archiv  fiir  klin. 
Med.  XI.  S.  323. —  W.  L.  Lehmann,  Het  Arzenigzuur  als  Geneesmittel  by  D.  m. 
Academ  proefschrift.  Amsterdam,  1873. —  W.  Ebstein  und  Jul.  Mueller,  Ueber 
die  Beh.  der  Zuckerh.  mit.  Carbolsiiure.  Berliner  klin.  Wochenschr.  1873.  Nr. 
43,  and  Verhdl.  der  Ges.  der  Naturforscher  und  Aerzte.  1874.  zu  Breslau.  S. 
103.  Weitere  Mittheilungen  iiber  die  Beh.  etc.  nebst  Bemerkungen  iiber  d. 
Anwendung  der  Salicylsaure.  Berl.  klin.  Wochenschr.  1875.  Nr.  5. — Kaem- 
nitz,  Ueber  einen  Fall  von  Kopfverletzung  mit  folgendem  D.  m.  Arch.  d. 
Heilk.  XIV.  5  'H.eit.— Harnack,  Zur  Pathogenese  des  D.  m.  Diss.  Dorpat, 

1873.  and  Deutsches  Arch,  fiir  klin.  Med.  XIII.  S.  593. — Lauder  Brunton, 
Lectures  on  the  Path,  and  Treatment  of  D.  M.  Brit.  Med.  Jour.  1874.  Nis.  1, 
39,  and  121. — Tomasi,  Contribuzione  alia  casuistica  del  D.  m.  II  Morgagni. 

1874.  Disp.  II. — G.  Schleich,  Erfahrungen  iiber  diatet.  Behandlung  bei  D.  m. 
Wiirtemb.  med.  Corr.-Bl.  1874.  Nr.  34. — Kraussold,  Zur  Path,  und  Ther.  des 
D.  m.  Diss.  Erlangen,  1874. — Kussmaul,  Zur  Lehre  vom  D.  m.  Ueber  eine 
eigenthiimliche  Todesart  bei  Diabetischen,  iiber  Acetonamie ;  Glycerinbehandl. 
und  Einspritzungen  von  Diastase  ins  Blut  bei  dieser  Krankheit.  Deutsches 
Arcliiv  fiir  klin.  Med.  XIV.  S.  1. — F.  Mupstein,  Ueber  das  Auftreten  des 
Acetous  beim  D.  m.  Centralbl.  fiir  die  med.  Wiss.  1874.  S.  865.— i^.  W. 
BeneTce,  Grundlinien  der  Path,  des  StofEwechsels.  Berlin,  1874.  S.  296. — 
Bourneville  et  Teinturier,  Du  coma  diabetique.  Le  progrfes  m6d.  1875.  No. 
8. — L.  Blau,  Ueber  D.  m.  und  insip.  (Abstract)  Schmidt's  Jahrb.  CLXV.  S. 
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185,  and  CLXVI.  S.  17S.—J.  Mayer,  Beitr.  z.  Symptomat  u.  Then  des  D.  m. 
Berl.  klin.  Wochenschr,  1875.  Nrs.  22  and  23. — Boese,  Zur  D.-Behandlung. 
Deutsch.  Arch.  f.  klin.  Med.  XVI.  S.  96. — Adrian  van  Traa,  Over  de  behan- 
deling  von  D.  m.  Diss.  Leiden,  1875. 

Physiologicat.  :  Frerichs,  (a)  Beitr.  z,  phys.  u.  path.  Chemie  d.  Galle,  1845. 
(b)  Verdauung  in  Wagner's  HandworterV-  der  Physiol.  III.  S.  831. — CI.  Ber- 
nard and  Barreswil,  Arch.  g6n.  de.  ni6d.  1848.  Octobr.  Comptes  rendus.  1848. 
XXVII.  p.  514  ;  and  XXXI.  p.  572. — CI  Bernard,  Mgmoires  de  la  soc.  de  biol. 

1849.  I.  p.  221. — Nouvelles  fonctions  du  foie  considerfie  comme  Torgane  pro- 
ducteur  de  matifere  sucr6e.  Paris,  1853.  German  by  Schwarzenbach,  1853. 
Lecons  do  physiol.  experimentale  appliqu6e  a  la  medecine.  Paris,  1854-1855.  I. 
Legons  sur  les  propri6t6s  des  fluides.  1859.  II.  Lc9ons  sur  la  physiol.  et  path, 
du  syst^me  nerveux.  Paris,  1858.  I.  p.  401  et  seq.  Comptes  rendus.  1859. 
LXVIII.  p.  884  et  seq.  Revue  scientifique  de  la  France  et  de  I'fitranger.  1873. 
ID.  1111;  1874.  p.  519,  etc.  — (7.  Gf.  Lehmann,  Ber.  der  k.  s.  Ges.  zu  Leipzig, 

1850.  IIL  S.  139  ;  1856.  VH.  S.  2.  Zoochemie.  Leipzig,  1858,  etc.— ^.  Sajison, 
Compt.  rend.  XLIV.  1159  et  seq.;  and  Journ.  de  Phys.  I.  p.  244. —  Colin, 
Compt.  rend.  XLIX. — J.  P.  Uhle,  De  saccharo  in  urinam  aliquamdiu  tran- 
seunte.  Diss.  Leipzig,  1852. — L.  Schrader,  Die  Erzeugung  des  D.  bei  Kaninchen 
durch  Verletzung  einer  Stelle,  etc.  Gottinger  gel.  Nachrichten,  1852.  Marz. 
— F.  J.  V.  BecTcer,  Ueber  das  Verhalten  des  Zuckers  beim  thierischen  Stoff- 
wechsel.  Zeitschr.  f.  wiss.  Zoologie,  1853.  V.  2. — Poggiale,  Comptes  rendus. 
XLTL  p.  198;  and  Gaz.  med.  de  Paris.  1856.  Nr.  6.— TF.  KiieJine,  Ueber 
kiinstl.  D.  bei  Froschen.  Diss.  Gottingen,  1856;  Lehrb.  der  phys.  Chemie. 
Leipzig,  1868.  S.  62  et  seq.  and  516  et  seq. —  V.  Hensen,  Verhdlg.  der  Wttrzb. 
phys.  med.  Ges.  1856.  VIL  S.  219;  and  Virchow's  Archiv.  XI.  S.  395.— 

(a)  Nachrichten  der  Ges.  der  Wiss.  zu  Gottingen,  1856.  S.  241 ;  (b)  Uuters. 
ilber  die  Zuckerbildung  in  der  Leber.  Wilrzburg,  1859.  Arch.  f.  phys.  Heilk. 
N.  F.  I.  S.  263 ;  (c)  Comptes.  rend.  XLVIIL  p.  880  ;  (d)  Sulla  glycogenia  ani- 
iBale.  Firenze,  1866;  (e)  Nouvelles  recherchcs  sur  la  glycog^nie  anim.  in 
•Journ.  de  I'anat.  et  de  phys.  1866.  p.  354.— i^.  W.  Pavy,  Guy  s  Hosp.  Rep. 
1855.  III.  p.  1.  On  the  Assimilation  of  Sugar  by  the  Liver.  Med.  Times  and 
Gaz.  1865.  L  p.  353  et  seq.— Heynsivs,  Studien  des  physiol.  Instituts  zu  Am- 
sterdam, 1861.— Bitter,  Ueber  die  Amylum  und  den  Zucker  der  Leber.  Zeit- 
schr. f.  rat.  Med.  3.  Reihe.  XXIV.  S.  G5.—R.  Mac  Donnel  On  the  Amyloid 
Substance  of  the  Liver.  Amer.  Journ.  of  Med.  vSc.  1863.  XLVL  p.  523; 
Comptes  rendus.  LX.  963,  etc. ;  Observations  on  the  Function  of  the  Liver. 
Dublin,  imo.—E.  EcTchard,  (a)  Die  Stellung  der  Nerven  beim  kiinstlichcn  D. 
Beitriige  zur  Anat.  und  Physiol.  1867.  IV.  S.  1 ;  (b)  Untersuchungen  liber 
Hydrurie.  Ihid.  1870  and  1871.  VL  S.  1  and  S.  53.— JIf.  Tscherinof,  Ueber 
die  Abhangigkeit  des  Glykogengehalts  der  Leber  von  der  Ernnhrung.  Wiener 
ak.  Sitzgsber.  1865.  LI.  2.  S.  412;  Centrallil.  f.  d.  med.  Wiss.  1865.  Nr.  5; 
Virchow'3  Archiv  XL VII.  S.  IdZ.—SaikowsTcy,  Zur  Diabetesfrage.  Centralbl. 
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f.  d.  med.  "Wissensch.  1865.  S.  709;  1867.  8.  65.-0.  Nasae,  De  matcriis  amy- 
laceis  nam  in  sanguine  iuveniantnr.  Ilubil.-Schrift.  Halle,  1800. — A.  Eulen- 
lanj,  Zur  Frage  iiber  die  Zuckerbildung  in  der  Leber.  Vierteljhrsclir.  der 
naturf.  Gcs.  in  Zttrich,  1807.  XII.  S.  232,  and  Berlin  klin.  Wochensclir.  1867. 
Nr.  41.— /I.  E.  W.  Tiefenbach,  Uebcr  die  E.\i.sten7,  der  glykogenen  Function 
der  Leber.  Diss.  Kunigsberg,  1809.— Z.  Senff,  Ueber  den  D.  nach  Kolilenox- 
ydathmung.  Diss.  Dorpat,  ISGd.—Schtscherhakojff',  Ueber  Glykogen.  Bericht 
der  deutschen  chein.  Gos.  1870.  S.  200.— W.  T.  Lusk,  On  the  Origin  of  D. 
New  York  Mod.  Journ.  1870.  July.—/.  C.  Dalian,  Sugar  Formation  in  the 
Liver.  Transact,  of  the  New  York  Academy,  1871.— C  Bock  and  F.  A.  Hoff- 
mann, (a)  Ueber  eine  neue  Entstehungsweise  von  Melliturie.  Archiv  von 
Reichert  und  du  Bois-Reymond.  1871.  S.  550;  (b)  Ueber  das  niikrochem. 
Verlialten  der  Leberzellen.  Virchow's  Archiv.  1872.  LVI.  S.  201 ;  (c)  Experi- 
mental-Studien  iiber  D.  Berlin,  1874. — E.  Bruecke,  Ueber  eine  neue  Methode, 
Dextrin  und  Glykogen  etc.  abzuscheiden,  und  iiber  einige  damit  erlangte  Re- 
sultate.    Wiener  acad.  Sitzungsber.  1871,  Febr. —  Weiss,  Zur  Statik  des  Glyko- 

gens  im  Thierkorper.    Ibid.  Juli  B.  Luchsinger,  (a)  Zur  Glykogenbildung  in 

der  Leber.  Centralbl.  fiir  die  mod.  Wiss.  1872.  S.  131,  and  Pfliiger's  Arch. 
VIII.  S.  289 ;  (1))  Experimentelle  und  kritische  Beitr.  z.  Physiol,  und  Pathol, 
des  Glykogens.  Diss.  Zurich,  1875.— F.  W.  Dock,  Uber  die  Glykogenbildung 
in  der  Leber  und  ihre  Beziehung  zum  D.  Pfliiger's  Archiv  V.  S.  571. — v.  Wit- 
tich,  (a)  Ueber  das  Lebcrfei  ment.  Ibid.  VII.  S.  28 ;  (b)  Zur  Statik  des  Leber- 
glykogens.  Centralbl.  f.  d.  med.  Wiss.  1875.  S.  113;  (c)  Ueber  den  Glyko- 
gengehalt  der  Lobcr  nach  Unterbindung  des  Ductus  choledocli.  Ibid.  S.  291. 
— E.  Tiegel,  Ueber  eine  Fermententwicklung  des  Blutes.  Ibid.  VI.  S.  249. — 
E.  Gijon  and  Aladoff,  Die  Rolle  der  Nerven  bei  Erzeugung  von  kilnstl.  D.  m. 
Bull,  de  I'acad.  de  Petersbourg.  VIII.  p.  91. — P.  Kuentzel,  Exp.  Beitriige  zur 
Lehre  von  der  Mellit.  Diss.,  Berlin,  1873.— /i.  Jeanneret,  L'uree  dans  le  d.  arti- 
ficiel.  Diss.  Bern,  1872. — Mjvigjia,  Alcun3  sperienze  intorno  al  glucosio  etc. 
Reale  Acad,  dei  Lincei.  III.  1873.  9.  Febr. — L.  Seelig,  Vergleichende  Unter- 
suchungcn  iiber  den  Zuckerverbrauch  im  diabetischen  und  nicht  diabctischen 
Thiere.  Diss.  Konigsberg,  1873. — E.  Schoepffci^BcitviigQ  zur  Kenntniss  der  Gly- 
kogenbildung in  der  Leber.  Archiv  f.  exp.  Path.  1873.  I.  S.  72. — S.  Weiss, 
Ueber  die  Quelle  des  Leberglykogens.  Wiener  acad.  Sitzungsber.  LXVII.  3. 
Abth. —  G.  Salomon,  (a)  Ueber  die  Bildung  des  Glykogens  in  der  Leber.  Cen- 
tralbl. f.  d.  med.  Wiss.  1874.  S.  179,  and  Virchow's  Archiv.  LXL  S.  343;  (b) 
der  Glykogengehalt  beim  neugeboren  Kinde.  Ibid.  S.  739. — L.  Goldstein, 
Beitriige  zur  Lehre  von  der  Glykogenbildung  in  der  Leber.  Wiirzburger  phys.- 
med.  Verhandl.  1874.  VIL  S.  1. — H.  Pink,  Zur  Lehre  vom  D.  m.,  insonderheit 
zur  Lshre  von  der  Glykogenbildung.  Diss.  Konigsberg,  1874. — G.  Ileidenhain, 
Ein  Beitrag  zur  Lehre  des  D.  m.,  insonderheit  etc.  Diss.  Konigsberg,  1874. — 
Wickham  Legg,  Ueber  die  Folgen  des  D.-Stiches  nach  dcm  Zuschniircn  der 
Gallengiinge.  Archiv  flir  exp.  Pathol.  1874.  II.  S.  384. — Naxinyn,  Beitriige 
zur  Lehre  vom  D,  m.   Archiv  fiir  exp.  Path.  IIL  S.  8d.—Dura?id- Fardel,  Etude 
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critique  de  la  physiologie  pathologique  du  diab(5te.  Gaz.  m6d.  de  Paris.  1875. 
No.  20  et  seq. 

Historical  Introduction. 

The  name  of  diabetes  mellitus  (mellituria,  glycosuria,  Zucker- 
harnriihr)  is  applied  to  a  disease  which  is  generally  chronic  in 
its  course,  and  which  is  characterized  by  a  long-continued  excre-' 
tion  of  grape-sugar  in  the  urine,  and  usually  by  an  increase  in  the 
quantity  of  the  urine.  By  its  chronic  course,  and  by  the  con- 
stant excretion  of  sugar,  diabetes  mellitus  is  distinguished  from 
those  physiological  and  morbid  conditions  in  which  appreciable 
quantities  of  sugar  appear  in  the  urine  at  conditions 
which  have,  for  the  sake  of  distinction,  been  specially  designated 
as  mellituria,  or  glycosuria,  although  these  terms  are  not  always 
used  strictly  in  this  sense.  On  the  other  hand,  the  presence  of 
sugar  in  the  urine  distinguishes  diabetes  mellitus  from  those 
aifections  in  which  an  increased  urinary  secretion  occurs  as  a 
primary  or  secondary  symptom,  such  as  diabetes  insiioidus,  or 
Ijolyiuria. 

The  earliest  reference  to  diabetes  is  found  in  the  works  of  Cel- 
sus  (lib.  IV.,  cap.  xx.,  §  2),  who  speaks  of  an  inordinate  increase 
of  the  urine,  leading  to  emaciation  and  endangering  life.  Are- 
tseus  and  Gfalen  afterwards  treated  of  the  disease  at  greater  length. 
The  former  first  gave  it  the  name  of  "  diabetes," — a  word  which 
seems  to  have  been  adopted  even  in  liis  time,  and  which  he 
derived  from  the  transudation  {^la^aivuv)  of  the  liquid  ingesta 
and  of  the  fluid  constituents  of  the  bod}^  into  the  urine  (De  cau- 
sis  diut.,  lib.  II.,  cap.  ii.,  and  De  morb.  diut.  curat.,  lib.  II., 
cap.  ii.),  and  referred  the  seat  of  the  disease  to  the  stomach. 
Galen  held  that  the  diuresis  was  a  disease  of  the  kidnej^s,  which 
attracted  to  themselves  the  fluids  drunk,  and  excreted  them 
unchanged  (De  loc.  affect.,  lib.  VI.,  cap.  iii.,  etc.).  This  view 
prevailed  amongst  almost  all  the  later  physicians  of  antiquity 
and  of  the  middle  ages,  and  even  later,  and  is  again  met  with, 
with  trifling  variations,  in  most  of  the  writers  who  succeeded 
Galen  ;  only  a  few  maintain  Aretaeus's  theory  of  an  original 
affection  of  the  stomach,  or,  like  Zacutus  Lusitanus,  seek  to 
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conil)ine  the  two  theories.  A  wholly  different  interpretation  of 
the  disease  was  held  by  Paracelsus,  who  regarded  it  as  the  result 
of  an  abnormal  formation  of  salt  in  the  body,  wliereby  the  kid- 
neys were  stimulated  to  greater  activity  (De  tartaro,  lib.  II., 
tract.  III.,  cap.  i.).  His  somewhat  younger  contemporary,  Car- 
dano,  was  the  first  to  record  comparative  observations  of  the 
weight  of  the  food  and  drink  ingested  and  of  the  urine  passed. 
Lastly,  Sylvius,  the  founder  of  the  iatrochemical  school,  regarded 
diabetes  as  the  result  of  a  morbid  condition  of  the  blood,  as  did 
Paracelsus,  whom,  however,  he  did  not  know,  or  at  least  does 
not  mention  (Opera  med.  Amstelodami,  1680,  p.  724). 

Up  to  this  time — the  middle  of  the  seventeenth  century — the 
whole  medical  world,  at  least  in  western  countries,  had  no  sus- 
picion that  the  urine  contained  sugar,  and  it  might,  therefore, 
seem  doubtful  whether  the  affection  previously  described  as 
'"diabetes"  w^as  really  diabetes  mellitus,  were  it  not  that  the 
statements  in  regard  to  the  other  symptoms,  the  result,  and  the 
prognosis,  do  not  admit  of  a  doubt  that  that  disease  was,  in  most 
instances,  the  one  actually  referred  to,  although  in  many  other 
cases  it  was  the  far  less  dangerous  simple  or  non-saccharine  dia- 
betes. 

However,  according  to  Christie  (see  Hirsch,  1.  c),  the  Indian 
physicians  seem  to  have  been  acquainted,  from  remote  times, 
with  a  disease  accompanied  with  sweet-tasting  urine  (honey- 
urine).  All  the  rest  of  the  world  first  learned  of  this  peculiarity 
of  the  urine  from  the  Englishman,  Thomas  Willis,  in  1674.  His 
discovery,  although  but  little  noticed  by  his  contemporaries  and 
immediate  successors,  gave  an  impetus  to  the  division  of  diabetes 
into  various  forms,  one  of  which  is  diabetes  mellitus  (the  diabetes 
anglicus  of  Sauvages,  the  d.  verus  of  other  authors).  But  it  was 
not  until  a  hundred  years  later,  when  his  countrymen,  Dobson 
and  Pole,  and  soon  afterwards  Home  and  Cowley,  had  shown 
sugar  undoubtedly  obtained  from  the  urine,  that  diabetes  mellitus 
was  sharply  defined  as  a  special  form  of  disease.  About  the  same 
time,  before  the  close  of  the  eighteenth  centmy,  an  immense 
advance  was  made  by  still  another  Englishman,  John  Rollo,  who 
])roved  the  injurious  effect  of  vegetable  food,  which,  in  his  opin- 
ion, was  converted  into  sugar  by  an  abnormal  gastric  secretion, 
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and  who  introduced  the  absohite  meat  diet  into  the  treatment  of 
diabetes.  This  recognition  of  the  different  effects  of  vegetabh- 
and  animal  food  was  not  without  influence  upon  tlie  theories  of 
the  disease.  The  old  idea  of  a  primary  affection  of  tlie  kidneys 
in  diabetes  was  entirely  given  up,  and  from  this  time  on  atten- 
tion was  chiefly  directed,  on  tlie  other  hand,  to  the  function  of 
digestion.  For,  although  mention  had  before  been  made,  at 
various  times,  of  disorders  of  gastric  and  intestinal  digestion, 
and  of  the  action  of  the  liver,  yet  these  suggestions  first  found 
substantial  support  in  Rollo's  discoveiy,  and  afterwards  wert- 
afforded  greater  scope  by  the  advancing  knowledge  of  digestion, 
particularly  the  conversion  of  starch  into  sugar  within  the  ali- 
mentary canal. 

The  immense  stride  taken  by  chemistry  in  the  beginning  of 
the  present  century,  and  its  application  to  medicine,  were  of 
no  slight  advantage  to  our  knowledge  of  diabetes.  The  pres- 
ence of  sugar  in  the  urine  was  now  universally  recognized  and 
established  beyond  all  doubt  (P.  Frank)  ;  observations  upon 
the  occurrence  of  sugar  in  the  urine  became  frequent,  and  the 
reports  of  cases  of  diabetes,  previously  always  somewhat  meagre, 
increased  markedly  in  number,  thus  rendering  the  sj^mptoma- 
tology  of  the  disease  more  complete.  Finally,  in  1835,  after 
fruitless  attempts  by  the  most  eminent  chemists,  Ambrosiani, 
the  apothecary,  succeeded  in  demonstrating  positively  the  pres- 
ence of  sugar  in  the  blood,  previously  conjectured  b}'  Dobson- 
and  others  on  account  of  its  sweet  taste,  and  by  Rollo  hy  reason 
of  its  diminished  tendency  to  putrefaction.  But,  with  all  this, 
the  essence  of  the  disease  was  none  the  clearer ;  indeed,  it  was 
yet  more  mysterious  in  consequence  of  the  multiplicity  of  the 
phenomena  which  men  had  learned  to  know,  and  of  which  autop- 
sies even,  with  results  for  the  most  part  negative,  gave  no  solu- 
tion at  all.  The  theories  which  were  brought  forward,  from 
about  this  time  until  towards  the  middle  of  this  centur3^  in 
regard  to  the  nature  of  diabetes,  all  proceeded  from  the  idea  that 
the  sugar  originated  in  the  system  from  vegetable  food  solely, 
whether  primarily  taken  in  as  such,  or  formed  out  of  starch  by 
the  influence  of  the  digestive  juices.  Opinions  differed  only  as 
to  the  reasons  why  the  ingested  hydro-carbons  were  not  con- 
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Slimed,  as  normally  occurs,  but  were  excreted  with  the  urine. 
Many  referred  the  seat  of  tlie  disease  to  the  stomach,  particu- 
hiiiy  Boucliardat,  according  to  wliose  theory  the  starch  ingested 
is  transformed  with  unnatnral  rapidity  into  sugar  by  the  action 
of  a  peculiar  ferment  existing  in  all  diabetics,  or,  as  he  after- 
wards assumed,  in  only  a  certain  class  of  them,  is  conveyed  to 
the  blood  in  abnormally  large  quantity,  and  therefore  passes 
over  into  the  urine.  Mialhe  sought  for  the  fundamental  disturb- 
ance in  the  blood,  more  particularly  in  its  diminished  alkalinity 
in  consequence  of  suppressed  perspiration,  as  a  result  of  which 
the  normal  combustion  of  the  sugar,  which  can  take  place  only 
in  the  presence  of  free  alkali,  was  interfered  with.  By  this 
hypothesis  he  confirmed  the  efficacy  of  alkalies  in  diabetes. 
Others  advanced  less  precisely  expressed  conjectures  of  dis- 
ordered digestive  or  respiratory  action,  disturbances  of  the  gang- 
lionic system,  etc. 

Investigation  took  an  entirely  new  direction  when  Claude 
Bernard  astonished  the  world  with  his  experiments  upon  the 
relations  of  the  liver  to  sugar-formation  (1848),  and  upon  the 
excretion  of  sugar  in  the  urine  produced  artificially  by  puncture 
of  the  medulla  oblongata  (1850),  and  by  certain  poisons  (curare,  « 
lSo4).  Bernard,  by  showing  how  diabetes  mellitus  (not,  indeed, 
the  fully  characterized  disease  in  all  its  details,  but  yet  its  essen- 
tial symptom,  the  excretion  of  sugar)  could  be  produced,  made 
this  mysterious  disease  accessible  to  experiment,  and  pointed  out 
the  sources  which  would  have  to  be  investigated  in  the  search  for 
its  origin.  His  pioneer  experiments  became  the  starting-point 
of  numerous  investigations,  which  indeed  are  not  yet  finished, 
but  which  yet  have  brought  to  light  a  store  of  facts  in  the  physi- 
ology of  sugar-formation,  and  of  course  have  not  failed  to  influ- 
ence the  pathology  of  diabetes  mellitus.  There  are  two  promi- 
nent questions,  the  final  solution  of  which  is  of  the  greatest 
importance  to  the  pathology  of  diabetes,  which  up  to  the  present 
moment  form  the  subject  of  the  most  eager  research.  The  one 
concerns  the  origin  and  i)urpose  of  glycogen  in  the  system,  that 
substance  which  stands  in  such  close  relation  with  sugar ;  the 
other  is  in  regard  to  the  nerve-tracts  which  govern  the  distribu- 
tion of  the  glycogen  and  sugar.    The  views  now  held  upon  these 


862  SENATOK. — DIABETES  MELLITUS, 

questions,  and  their  availability  for  the  theory  of  diabetes,  will 
be  considered  further  on. 

Etiology. 

On  the  whole,  diabetes  is  not  a  common  disease  ;  in  fact,  it 
was  considered  in  ancient  times,  during  the  middle  ages,  and 
even  up  to  the  last  century,  as  exceedingly  rare,  since  even  the 
most  renowned  medical  writers  possessed  but  a  very  meagre  per- 
sonal knowledge  of  it,  or  none  at  all.  The  disease  is  no  longer 
so  rarely  encountered,  perhaps  from  its  having  actually  become 
more  frequent  in  recent  times,  but  perhaps,  too,  because  more 
attention  is  paid  to  it  and  it  is  more  easily  recognized. 

It  occurs  in  all  parts  of  the  world,  of tener,  to  be  sure,  in  some 
regions  than  in  others,  but  without  appearing  to  be  influenced 
by  climatic  conditions.  According  to  statistical  reports,  diabe- 
tes mellitus  seems  to  be  particularly  rare  in  Holland,  Russia, 
Brazil,  and  the  West  Indies,  and  in  certain  localities  entirely 
unknown.  On  the  other  hand,  particular  regions  of  India,  and 
especially  Ceylon,  seemed  even  to  the  older  physicians  to  be 
characterized  by  its  greater  frequency  (see  Hirscli,  1.  c.)  ;  in  more 
recent  times  the  frequency  of  diabetes  in  Thuringia  has  been 
specially  remarkable,  and  it  would  seem  also  to  occur  more  com- 
monly in  Wirtemberg  than  elsewhere  (Betz,  1.  c);  in  France  it  is 
most  prevalent  in  Normand}^,  and  in  England  in  the  agricultural 
counties,  and  mostly  in  the  cooler  ones,  Norfolk,  Suffolk,  Berk- 
shire, and  Huntingdon  (Dickinson). 

I  have  succeeded  in  finding  the  following  precise  data  in  regard  to  inorbilit 
and  mortality:  In  England,  according  to  old  reports,  there  occurred  in  the  j-ea" 
1848-1855,  on  an  average,  420  deaths  from  diabetes  annually,  in  an  average  popu 
lation  of  36,000,000,  whicli  amounts  to  a  mortality  of  one  in  86,000 ;  in  Ireland,  in 
a  population  of  over  8,000,000,  118  deaths— a  mortality,  then,  of  one  in  68,000 
(Hirsch,  1.  c,  where  there  are  further  statistics  of  the  mortality  in  certain  towns, 
but  without  mention  of  the  population).  According  to  Dickinson,  there  occurred 
in  England  and  "Wales,  in  the  ten  years  1861-1870,  one  death  from  diabetes  to  every 
3,509  inliabitants,  and  to  every  632  deaths  from  all  causes;  and  in  Scotland,  one  to 
every  4,895  persons,  and  to  every  916  deaths  from  all  causes.  In  New  York, 
according  to  G.  M.  Smith,  during  three  years  and  a  quarter,  58  deaths  from  diabetes 
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occurred  in  a  general  mortality  of  80,016  (0.07  per  cent.,  then,  of  the  total 
mortality). 

According  to  Romberg,'  of  10,000  patients  at  the  Berlin  Polyclinic,  three  were 
diabetic;  in  the  yeai-s  1872  and  1874,  according  to  the  records  of  the  Polyclinic, 
there  were  two  cases  of  diabetes  mellitus  amongst  5,200  men,  three  amongst  5,450 
women,  and  one  amongst  5,900  children  (besides  two  cases  of  diabetes  insipidus  in 
children)— altogether,  then,  six  diabetics  amongst  1(5,550  patients.  In  Greifswald, 
according  to  Ziemssen  and  MarmC,'^  there  were  three  amongst  4,040  patients.  In 
Wiirzburg,  according  to  Gerhardt,^  the  reports  of  the  Julius  Hospital  show  seven 
diabetics  amongst  4,460  patients  in  a  period  of  three  years.  On  the  other  hand,  at 
the  Jena  Clinic,  according  to  Ruickoldt,  during  ten  years  there  were  six  diabetics 
to  3,853  patients,  and  in  the  four  years  following  as  many  as  seven  to  1,300— in  all, 
then,  13  diabetics  to  5,153  patients. 

It  is  to  be  noted,  however,  in  regard  to  these  figures  from  the  clinics  and  poly- 
clinics, that  they  probably  give  too  low  a  relative  frequency,  since  diabetes  seems 
to  occur  more  frequently  amongst  the  well-to-do  than  amongst  the  poorer  classes, 
to  which  these  figures  chiefly  relate.  Finally,  it  should  be  mentioned  that,  accord- 
ing to  Seegen,  diabetes  mellitus  is  observed  more  frequently  amongst  the  Jews  than 
amongst  Christians.    Of  his  140  patients  36  were  Jews. 

Although  Prout  says  that  diabetes  does  not  occur  in  animals,  it — diabetes 
mellitus  as  well  as  diabetes  insipidus — is  not  rare  amongst  them  ;  it  occurs  espe- 
cially in  horses,  but  in  the  other  domestic  animals  as  well.'* 

Heredity  may  be  adduced  as  a  predisposing  cause  in  no  small 
number  of  cases  of  diabetes.  These  are  in  part  those  cases  in 
which  several  brothers  and  sisters,  or  even  all  the  children  of  a 
certain  family,  become  diabetic,  and  in  part  those  in  which  one 
of  the  parents  or  grandparents  has  suffered  with  the  disease  and 
has  transmitted  the  predisposition  to  the  offspring ;  and  it  seems 
that  an  occurrence  of  this  sort  is  not  so  very  rare,  at  least  that  it 
is  much  more  common  than,  until  quite  recently,  we  have  been 
inclined  to  admit,  for  in  recent  times,  since  greater  attention  has 
been  directed  to  the  point,  testimony  in  regard  to  the  hereditary 
character  of  diabetes  is  constantly  accumulating.  Cases  of  the 
disease  are  sometimes  met  with  even  amongst  the  more  distant 
relatives  of  diabetics. 


'Klin.  Wahmehmungen  und  Beobachtung-en.  Berlin,  1851.  p.  115. 
'Griefsw.  med  Beitrage,  1800  and  1801. 

^  Corresp. -Bl.  des  arztl.  Vereins  von  Thiiringen.  No.  11,  1874,  p.  196. 
■*  Zundel,  Du  diabcte  chez  les  animaux.     See  Virchow  and  Hirsch's  Jahresbericht, 
1872,  I.,  p.  611. 
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Moreover,  it  is  unmistakable  tliat  there  is  also  a  connection, 
due  to  hereditary  predisposition,  between  diabetes  and  diseases 
of  the  neroous  system,  particularly  epilepsy  and  mental  affec- 
tions. As  tills  connection  has  not  long  been  generally  known, 
the  cases  in  point  are,  to  be  sure,  not  yet  very  many  in  all ;  but 
they  are  positive  and  convincing  enough,  and  continued  research 
in  this  direction  may  be  expected  to  furnish  still  further  con- 
firmation. 

The  first  account  of  a  case  referred  to  heredity  is  to  be  found  in  Rondelet  (see 
Salomon,  I.  c ),  who  observed  the  disease  in  a  father  and  daughter;  then  Morton' 
(see  the  same)  tells  of  diabetes  in  a  father  and  son,  also  of  a  case  of  a  child,  three 
of  whose  brothers  and  sisters  had  died  of  the  disease.  The  statement  that  he  had 
perfectly  cured  his  three  patients  makes  it  doubtful,  to  be  sure,  whether  they  had 
really  been  affected  with  diabetes  mellitus.  Isenflaum  mentions  a  family  of  eight 
children  of  parents  who  appeared  entirely  healthy,  who,  on  reaching  the  age  of 
eight  to  nine  years,  all  fell  victims  to  diabetes.  Further  examples  are  to  be  found 
in  P.  Frank,  Blumeubach,  Brisbane,  Prout,  Pavy,  Dickinson,  and  others.  I  myself 
know  of  an  instance  in  which  two  brothers  Avere  afEected  with  the  disease,  and  also 
of  another  from  the  Berlin  University  Polyclinic,  in  which  four  children  of  a  Polish 
Jew  were  attacked  with  diabetes,  and  died  of  it.  Marsh '  tells,  altliough  not  from 
personal  observation,  of  a  family  in  which  the  disease  was  transmitted  even  to  the 
fourth  generation. 

The  following  figures  will  show  that  hereditary  predisposition  has  been  more 
noticeable,  or  rather  has  been  more  noticed,  in  recent  times.  Whilst  Griesinger,  in 
his  collation  of  cases  made  in  the  year  1859,  found  in  only  three  instances  that  the 
parents  or  fellow-children  were  diabetic,  and  knew  of  only  two  other  cases  in  liter- 
ature, Seegeu  alone  had  observed  eight  cases  amongst  140  up  to  the  year  1870,  in 
which  the  father  or  the  mother  was  diabetic,  whilst  in  ten  cases  the  fellow-children 
were  affected,  and  in  one  instance  the  father  had  suffered  from  diabetes  insipidus. 
R.  Schmitz  ascertained  most  positively  the  influence  of  heredity  in  22  out  of  104 
cases  observed  from  1868  to  1874. 

Langiewicz  found  epilepsy  in  seven  near  blood  relatives  of  a  diabetic  patient; 
one  of  Gi-riesinger's  patients  had  had  eiMleptic  seizures  in  childhood,  and  all  the 
brothers  and  sisters  had  suffered,  or  were  suffering,  in  the  same  way.  Lockhart 
Clarke  3  met  with  diabetes  mellitus  in  an  epileptic  who  died  of  softening  of  the 
brain.  Further  data  in  regard  to  the  coexistence  of  epilepsy,  as  well  as  of  mental 
diseases  (melancholia,  etc.),  are  to  be  found  in  Scegen,  Zimmer,  Schmitz,  and  others. 

Seegen  and  Betz  even  give  cases  in  which  man  and  wife  were  affected  with  dia- 


'  Dublin  Quart.  Jour,  of  Med.  Sci.  1854.  Vol.  XVII.,  p.  17. 
«DeDiab.  Mellito.  Diss.  luaug.  Breslau,  1850,  p.  28. 
8  BeaUs  Archives  of  Medicine.  Vol.  IV.  p.  146. 


ETIOLOGY. 


865 


betes  mellitus,  and  the  latter  is  inclined  to  regard  this  fact  as  an  argument  for  the 
infectiousness  of  the  disease.  But,  since  actual  infection  has  never  been  observed 
under  circumstances  more  favorable  thereto,  it  is  much  more  reasonable  to  assume 
th;it,  mere  chance  excepted,  like  causative  conditions  have  been  at  work  upon  both 
husband  and  wife. 

Diabetes  mellitus  occurs  at  Qv&vy  period  of  life — most  com- 
monly in  middle  age,  far  more  rarely  in  children  and  the  aged. 
It  is  particularly  rare  for  the  disease  not  to  demlap  until  old 
age,  after  tlie  age  of  sixty  or  sixty -five,  whilst  it  more  frequently 
liappens  that  it  takes  its  rise  in  earlier  years,  and  follows  the 
})atient  to  old  age. 

As  regards  sex^  men  are  in  general  much  more  predisposed 
to  diabetes  mellitus  than  women  are  ;  but  this  holds  good  only 
for  adults,  not  for  children,  with  whom,  as  far  as  our  present 
information  goes,  the  female  sex  seems  much  more  liable  to  be 
attacked. 

Of  Griesinger's  225  cases,  172  were  in  men  and  53  in  women ;  of  Seegen's  140 
patients,  100  were  men  and  40  women  ;  of  R.  Schmitz's  104  patients,  77  were  men 
and  27  women;  of  Zimmer's  62  patients,  49  were  men  and  13  women.  Betz 
counted  24  men  and  7  women;  Leudet,'  24  men  and  17  women;  Andral,  52  men 
and  32  women  ;  J.  Mayer,  61  men  and  13  women,  etc.  In  England  and  Wales 
4,273  men  and  2,223  women  died  of  diabetes  from  1861  to  1870  (Dickinson).  In 
general,  the  proportion  of  men  to  women  is  as  1  :  2  or  3.-'  According  to  observa- 
tions at  the  Jena  Clinic,  however,  the  very  reverse  is  the  case  in  Thuringia,  where 
there  were  only  3  men  among  13  diabetics  (see  Ruickoldt  and  Gerhardt).  Perhaps 
.1.  Vogel's  statement,  that  the  disease  does  not  preponderate  among  men,  may  also 
be  explained  by  local  differences. 

Tlie  occurrence  of  the  disease  in  the  different  periods  of  life  is  shown  in  the 
following  tabular  arrangement,  in  which  it  is  to  be  noted  that  in  Griesinger's  table 
tlu;  time  of  the  first  upjjearance  of  the  disease  is  meant,  so  far  as  he  could  ascertain 
it  from  the  literature,  whilst  in  Dickinson's  table  the  age  at  death  is  given,  and  that 
tlie  other  observers  have  recoi  ded  the  patients'  ages  at  the  time  of  their  first  coming 
under  ob.servation. 


'  Clinique  Med.  de  I'Hopital  de  Rouen.  Paris,  1874.  p.  261). 
As  2  or  3:  1  is  probably  meant.— TuA-NSLAtok. 
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Oriesinger,' 

Mayer. 

rteegcn. 

tscnmit?-. 

Annml. 

Males. 

Females. 

Males. 

FemaleH. 

P.  ct. 

P.  ct. 

p.  ct. 

P.  ct. 

p.  ct. 

|P.  ct. 

P.  ot. 

Up  to  10  years. . 

3 

1.8 

3 

5.8 

0 

1 

0.96 

2 

2.4 

0 

10-20    "    . . 

22 

13.3 

14 

26.9 

5 

3.'6 

8 

7.7 

3 

3.6 

1 

7.'? 

20-80    "    . . 

42 

25.5 

14 

26.9 

28 

16.4 

9 

8.6 

12 

14.3 

8'  5.0 

0  .. 

80-40    "    . . 

49 

29.7 

11 

21.1 

21 

15.0 

16 

15.4 

20 

23.7 

8|13.1 

2 

15.4 

40-50    "  .. 

31 

18.8 

9.6 

83 

23.6 

16 

15.4 

20 

23.7 

2236.1 

4 

80.8 

50-60    "    . . 

11 

6.7 

I 

5.8 

43 

30.7 

38 

36.5 

13 

15.5 

19  31.1 

28.1 

60-70    "  .. 

5 

3.0 

2 

3.8 

14 

10.0 

12 

11.5 

12 

14.3 

6  9.8 

1 

23.1 

70-80    "  .. 

2 

1.2 

0 

1 

0.7 

4 

3.8 

2 

2.4 

2,  3.3 

0 

165 

52 

140 

104 

84 

611 

I 

13 

Dickinson" 


Up  to  the  5th  year. 


U  41 

It  (1 

u  u 

(I  u 

u  u 

u  u 

u  u 

((  u 


10th 
15th 
20th 
25th 
35th 
45th 
55th 
65th 
75th 
85th 
95th 


Males. 


Per  cent. 

Per  cent. 

41 

0.96 

33 

1.5 

62 

1.5 

52 

2.3 

113 

2.7 

87 

8.9 

221 

5.2 

131 

5.9 

222 

5.2 

141 

6.8 

651 

15.2 

368 

16.6 

653 

15.2 

384 

17.3 

746 

17.5 

352 

15.8 

817 

19.1 

877 

16.9 

594 

13.9 

286 

10.6 

146 

3.4 

55 

2.5 

7 

0.16 

7 

0.3 

4,273 

2,223 

Females. 


The  small  percentage  of  children  under  ten  years  in  Seegen's,  Schmitz's.  and 
Mayer's  tables  is  explained  by  the  fact  that  their  observations  were  made  almost 
exclusively  in  water-cure  establishments ;  but  in  the  other  tables,  too,  the  percentage 
seems  to  fall  far  short  of  the  real  facts,  because  in  children  the  disease  may  so  very 
easily  be  overlooked.  Moreover,  Dickinson's  figures  include  diabetes  mellitus  and 
diabetes  insipidus  indiscriminately ;  but,  since  the  latter  is  only  very  rarely  fatal,  it 
may  be  grouped  with  diabetes  mellitus  without  any  great  inaccuracy. 

It  appears  at  once  from  the  tables  that  in  childhood,  and  up  to  the  twentieth 
year  of  life,  the  female  sex  furnislies  the  greater  proportion  of  diabetic  patients. 


'  In  Gricsinger's  original  the  figures  of  percentage  are  incorrect  throughout,  being 
calculated  somewhat  rlifferentiy  from  the  above. 

'  The  total  of  males  in  Dickiu8on'.s  table  does  not  agree  with  his  statement  of  4,271. 
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In  quite  recent  times  the  number  of  cases  observed  in  children  has  increased,  and  I 
find  in  literature  twenty-eight  assured  cases  in  which  the  sex  is  stated  (see  Senator 
and  Niedergesaess ;  also  Ingerslev,'  Schouboe,*  BlackwcU,^  Hirschsprung,  Budde, 
Schniitz,  and  E.  Jacoby*).  In  addition,  I  know  of  the  case  of  a  boy  twelve  years 
old,  and  of  that  of  a  boy  three  years  old,  from  the  Berlin  and  Kiel  UniverHity 
Polyclinics  respectively,  the  latter  having  been  communicated  to  me  by  Prof. 
Edlefsen.  Of  the  whole  thirty  children  under  fifteen  years  old,  eighteen  were  girls 
and  twelve  boys.  The  youngest  child  was  a  girl  observed  by  Brown,  who  became 
ill  at  the  age  of  twenty  months,  and  died  after  a  few  mouths.  I  myself  have 
observed  a  case  of  very  late  development  of  diabetes  in  a  gentleman,  who  first 
noticed  signs  of  the  disease  in  his  sixty-ninth  year.  Dickinson  gives  a  case  in 
which  the  disease  was  first  developed  in  the  seventy-first  year. 

Obesity^  too,  should  perhaps  be  admitted  as  a  predisposing 
cause ;  at  least,  well  nourished  and  corpulent  persons  are 
attacked  with  diabetes  with  remarkable  frequency,  as  Trousseau 
and  Seegen  have  pointed  out,  and  as  Fleckles  and  Zimmer  also 
have  ascertained.  In  52  of  Seegen' s  140,  and  in  18  of  Zimmer' s 
62  cases,  obesity  had  existed  before  the  occurrence  of  diabetes. 

Of  the  exciting  causes^  mention  should  first  be  made  of 
mechanical  injuries,  to  which  the  development  of  the  disease 
was  referred  in  a  great  number  of  well  observed  cases.  Griesinger 
was  able  to  record  twenty  cases  of  the  sort,  and  Fischer'  has 
collected  seventeen,  in  which  sugar  appeared  in  the  urine  after 
an  injury,  accompanied  in  eight  instances  with  other  well-marked 
symptoms  of  diabetes.  But  their  number  has  since  been  materi- 
ally increased  (see  Kaemnitz  et  al.).  It  was  for  the  most  part 
concussions  of  the  whole  body,  or  of  the  brain  and  spinal  cord 
in  particular,  which  gave  rise  to  the  disease  ;  more  rarely,  con- 
tusions of  other  parts,  such  as  the  liver  or  kidneys,  by  a  blow  or 
a  fall,  in  which  cases,  for  that  matter,  much  more  stress  is  to  be 
laid  upon  the  accompanying  concussion  of  those  nerve-plexuses 
or  true  vaso-motor  centres  seated  in  the  abdomen.  In  such  cases 
the  disease  has  usually  made  its  appearance  a  few  hours  or  days 
after  the  infliction  of  the  injury,  rarely  not  until  later — many 

'  Virchow  and  Hirsch's  Jahresb.  1869.  II.  p.  362. 

London  Medical  Record.  Nos.  59  and  60. 
'  Medical  and  Surgical  Reporter.  March,  1874,  p.  334. 
•*  See  Virchow  and  Hirsch's  Jahresb.  1874.  II.  p.  6. 
^  Arch.  Gen.  de  Med.  XX.  1863.  pp.  357  et  seq. 
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weeks  iifterwards.  I  n  the  latter  event  the  injury  has  sometimes 
seemed  to  be  only  the  mediate  cause  of  the  disease  ;  a  more  pro- 
found structural  change,  such  as  tumor  and.  the  like,  having  in 
the  meantime  formed,  in  consequence  of  the  injury,  in  the  region 
of  the  nerve-centres  concerned  in  sugar-formation. 

Acute  and  chronic  diseases  of  the  neroe- centres  come  next  in 
order,  particularly  those  of  the  brain — inflammations,  degenera- 
tions, and  softenings,  and,  above  all,  tumors,  which  occasionally, 
as  has  already  been  mentioned,  seem  to  have  been  first  developed 
after  an  injury.  The  seat  of  these  affections  is  mostly  in  the 
medulla  oblongata  or  its  immediate  neighborhood,  or,  in  case  the 
special  morbid  focus  is  located  further  away,  the  region  of  the 
fourth  ventricle  is  nevertheless  in  some  way  or  another  mani- 
festly implicated,  or  else  disturbances  of  its  nutrition  or  circula- 
tion have  resulted. 

Furthermore,  in  not  a  few  cases  intense 7:>5^c7i/canmpressions 
have  proved  the  immediate  occasion  of  the  disease,  or  have 
aggravated  it  after  temporary  improvement  had  taken  place — as 
well  those  of  sudden  occurrence,  like  fright,  anxiety,  or  anger, 
as  those  of  longer  duration,  like  grief,  solicitude,  and  care. 
Examples  of  this  were  known  to  T.  Willis,  and  in  subsequent 
literature  they  are  found  constantly  repeated  in  great  number, 
especially  in  times  of  stirring  or  shocking  events.  For  instance, 
the  period  of  engrossing  stock-speculation  in  Berlin  exerted  an 
unmistakable  influence  upon  the  development  or  the  aggravation 
of  diabetes.  Immoderate  mental  strain^  too,  is  occasionally 
specified  as  the  only  ascertainable  cause. 

Errors  in  diet  are  frequently  accused  as  predisposing  or 
exciting  causes,  but  with  less  certainty  than  those  alread}'  men- 
tioned— especially  long-continued  over-indulgence  in  farinaceous 
and  saccharine  food.  Christie  imputed  the  frequent  occurrence 
of  diabetes  mellitus  amongst  the  inhabitants  of  Ceylon  to  their 
almost  exclusivel}^  vegetable  and  saccharine  diet,  and  many 
would  likewise  refer  tlie  frequency  of  the  disease  in  Thuringia 
to  the  quality  of  the  food,  which,  amongst  this  largely  agricul- 
tural population,  consists  chiefly  of  starchy  materials.  Several 
cases  have  been  observed,  too  (by  Griesinger,  Zimmer,  and 
others),  in  wlii(;h  persons  who  were  excessively  given  to  sweets* 
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or  wlio  had  suddenly  clianojed  their  custoinary  proper  diet;  to  a 
])iirely  vegetable  one,  became  a  fleeted  widi  diabetes  mellitus. 
But,  in  wsome  of  tliese  cases,  it  is  certain  that  other  injurious 
influences  have  co-operated,  such  as  a  life  of  distress,  emotional 
disturbances,  the  effects  of  cold,  etc.,  whilst  in  others  of  them 
digestive  derangements,  preceding  the  diabetes  for  a  long  time, 
liave  resulted  from  the  improper  diet ;  and  finally,  the  number 
of  these  cases  altogether  is  so  inhnitesimal,  in  comparison  with 
the  vast  consumption  of  starch}'-  and  saccharine  articles  of  food, 
even  in  those  nations  which  pre-eminently  subsist  upon  them, 
that  at  least  the  immediate  exciting  influence  of  such  a  diet 
upon  the  development  of  the  disease  in  general  must  appear 
questionable.  Add  to  this  that,  neither  in  the  human  subject 
nor  in  animals  fed  on  large  quantities  of  sugar  or  starch  for 
experimental  purposes,  has  a  true  diabetes  mellitus  thus  far 
been  produced.  But  a  temporary  excretion  of  sugar  in  the 
urine  ma}'  indeed  be  the  consequence.^  On  the  other  hand,  we 
may  discern,  in  the  comparatively  slight  nutritive  value  of  a 
vegetable  diet,  in  the  necessity  of  eating  large  quantities  of  it  in 
order  to  meet  the  demands  of  tissue-change,  as  well  as  in  the 
digestive  derangements  frequently  occasioned  by  the  difficult 
digestibility  of  many  vegetable  substances,  causes  which  may 
probably  engender  a  predisposiiion  to  diabetes.  In  point  of 
fact,  in  those  very  localities  in  which  the  greater  part  of  the 
inhabitants  live  on  coarse  vegetable  fare,  and  where  at  the 
*<ame  time  diabetes  is  strikingly  prevalent — as  in  Thuringia,  for 

'  Thus  Vogel  states  (p.  409)  that,  in  healthy  persons  who  had  eaten  100  grammes  or 
more  of  sugar  within  the  space  of  a  quarter  or  half  an  hour,  he  almost  always  found  an 
unusual  amount  of  sugar  in  the  urine  passed  within  from  one  to  three  hours  after 
wards.  Ilelfreich  also  found  sugar  in  the  urine  when  the  diet  was  exclusively  vegetable, 
tout  not  when  it  was  exclusively  animal.  It  is  well  known  that  in  animals  a  temporary 
•excretion  of  sugar  may  likewise  be  produced  by  injecting  hirfje  quantities  of  sugar  into 
the  stomach  or  the  portal  vein,  but  no  lasting  diabetes.  (See  also  "  Theory  of  Diabetes.") 

Beremjer- Ferand  has  published  an  observation  which  seems  to  argue  against,  rather 
than  for,  the  influence  of  a  vegetable  diet  upon  the  development  of  diabetes  (Comptos 
Rendus.  1864.  I.  p.  871).  That  is  to  say,  he  witnessed  the  occurrence  of  the  disease  in 
an  ape,  without  any  other  cause  than  his  having  accustomed  it  to  a  miscellaneous  diet, 
in  order  to  protect  it  against  tuberculosis  upon  transportation  to  a  cooler  climate.  In 
this  instance,  too,  it  is  likely  that  digestive  disturbances,  due  to  the  altered  diet,  formed 
the  connecting  link  between  the  feeding  and  the  diabetes. 


I 


870 


SENATOK. — DIABETES  MELLITUS. 


instance— diseases  of  tlie  digestive  axDparatus,  especially  gastral 
gia,  are  also  very  common,  more  so  than  elsewhere  (Gerhard 
Leube). 

The  very  same  liolds  good  also  in  regard  to  certain  drinks, 
such  as  new  cider,  wine,  or  beer,  Weissbier,  etc.,  after  the  immod- 
erate drinking  of  which  the  disease  has  occasionally  been  seen  to 
arise.  These,  too,  are  to  be  looked  upon  as  at  most  only  mediate 
or  contributory  causes.  That  cider-drinking,  which  was  former- 
ly freely  accused,  can  have  no  direct  influence,  is  proved  by  the 
I'act  that  in  England  those  districts  in  which  a  particularly  large 
amount  of  cider  is  drunk  show  the  smallest  number  of  diabetics. 
Exposure  to  cold  and  moisture^  whether  on  a  single  occasion 
or  repeated  and  protracted,  is  not  infrequently  referred  to  as 
a  cause.  Griesinger  found  it  alleged  in  40  cases  out  of  152  in 
which  the  cause  was  specified,  and  he  justly  remarks  "that,  in 
view  of  the  general  misuse  practised  in  speaking  of  this  cause  of 
disease,  a  good  deal  of  caution  is  advisable  in  accepting  it,  but 
that  it  should  not  be  wholly  rejected  as  one  of  the  efficient  ele- 
ments." In  particular,  w^e  cannot  set  aside  this  cause  in  those 
cases  in  which  a  quite  sudden  outbreak  of  the  disease  follows 
close  upon  a  thorough  drenching  of  the  whole  body  or  of  the  feet^ 
of  which  I  find  in  literature  several  well  observed  instances 
(Zimmer,  Kuelz,  Oppolzer,  Griesinger,  et  al.),  and  of  which  I 
have  seen  one  myself.  It  appeared  in  a  cab-driver,  previously 
healthy,  who,  after  having  been  wet  through  with  the  rain,  fell 
ill  with  stomach  symptoms,  during  the  early  days  of  which  his 
great  thirst  attracted  his  attention.  On  examination,  after  about 
eight  days'  illness,  sugar  was  found  in  his  urine.  In  other  cases 
the  characteristic  phenomena,  thirst  and  increased  secretion  of 
urine,  do  not  become  noticeable  until  some  weeks  or  even  months 
after  taking  cold,  following  the  previously  indefinite  complaints 
of  weakness  and  pains  in  the  limbs.  In  such  cases  the  influence 
of  the  cold  must  always  be  doubtful. 

Finally,  many  other  circumstances  are  mentioned  among  the 
exciting  causes,  such  as  semre  bodily  exertion,  sexual  excesses, 
single  gross  errors  in  diet,  etc.  It  is  difficult,  how^ever,  to  prove 
their  connection  with  the  diabetes  in  any  given  case.  Yet  it  is  a 
noteworthy  fact  that  diabetes  is  not  infrequently  developed,  or 
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Jit  least  makes  its  lirst  appearance  cliu  iii^-  nmmleHwma  from 
febrile  diseases  of  greater  or  less  grainty ;  in  particular  it  is 
often  seen  to  follow  intei'mittent  fever — at  least  ten  times,  for 
in*^rance,  amongst  the  225  cases  collected  by  Griesinger.  Accord- 
ing to  the  statements  of  Prout,  Bence  Jones,  Rayer,  and  others, 
it  would  seem  that  gout  also  may  induce  diabetes. 


Pathology. 

General  Description  of  the  Disease. 

Sometimes  diabetes  begins  suddenly,  but  in  general  very 
(jradually,  with  an  increase  of  the  urinary  excretion  and  of 
thirst.  Which  one  of  the  two  is  first  increased  cannot  usually 
be  established  with  certainty,  although  patients  commonly  first 
complain  of  the  thirst,  since  it  is  the  most  troublesome  symptom. 
The  cases  which  begin  suddenly  are  mostly  those  in  which  a 
manifest  and  definite  cause,  such  as  an  injury  or  a  severe  emo- 
tion, has  occurred,  upon  which,  suddenly  and  after  a  very  short 
interval,  the  quantity  of  urine  and  the  desire  for  drink  are  strik- 
ingly increased. 

In  the  far  more  numerous  cases  in  which  the  disease  is  of 
more  gradual  development,  the  characteristic  symptoms — increase 
of  the  urinary  secretion  and  augmented  thirst — are  rather  fre- 
quently preceded  by  certain  phenomena  which  are  regarded  by 
many  as  forerunners,  or  as  the  initial  stage  of  the  diabetes. 
These  are,  on  the  one  hand,  complaints  referable  to  the  digestive 
organs — loss  of  appetite,  nausea,  and  even  vomiting,  pyrosis,  fre- 
(pient  eructations,  irregular  action  of  the  bowels,  and  the  like  ; 
and,  on  the  other  hand,  nervous  derangeinents,  headache,  sleep- 
lessness, and  even  mental  aberrations.  It  is  uncertain  whether 
all  these  phenomena  should  really  be  regarded  as  forerunners 
of  the  disease  and  not  rather  as  exciting  causes,  or,  indeed,  as 
expressions  of  morbid  processes,  with  which  the  diabetes  stands 
in  a  more  profound  causative  connection. 

In  the  greater  number  of  cases,  however,  either  these  premo- 
nitory symptoms  are  absent  or  they  are  not  distinctly  observed, 
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SO  that  the  diseaae  in  its  very  ))('giiiiiiiig  g(^iiHrally  escMjx's  ol)- 
servation,  and  is  not  remarked  until  it  lias  become  develo]^e(l  to 
a  certain  extent,  when  the  patient's  attention  is  attracted  by  a 
frequent  desire  to  pass  water,  an  habitual  dryness  of  the  month, 
or  even  an  increasing  debility  or  an  impairment  of  sight,  which 
leads  him  to  seek  medical  aid,  whereupon  sugar  is  for  the  first 
time  found  in  the  urine  and  the  diagnosis  of  tlie  disease  esta})- 
lished. 

Thus,  in  most  cases  it  is  really  a  matter  of  doubt,  whether 
the  urine  contained  sugar  from  the  first,  or  whether  this  did  not 
occur  until  after  an  increase  of  the  urine  and  of  the  thirst — non- 
saccharine  pol3niria,  or  diabetes  insipidus — had  existed  for  a 
greater  or  less  length  of  time.  Perhaps  a  simple  increase  of 
the  urinarj^  secretion  (diabetes  insipidus)  precedes  the  diabetes 
oftener  than  is  commonly  supposed,  but  is  not  noticed  simply 
because  patients  seldom  resort  to  the  physician  at  the  very 
beginning  of  their  disease.  But  there  are  cases  in  which,  excep- 
tionally, the  urine  is  examined  very  early,  and  the  transition  of 
diabetes  insipidus  into  diabetes  mellitus  proved.^ 

The  unusual  increase  of  tlie  urinary  secretion  and  the  extra- 
ordinary thirst  often  remain  for  a  long  time  the  onl}^  sjanptoms, 
but  very  burdensome  ones  to  the  patient.  The  urgent  inclina- 
tion to  pass  urine  vexes  him  by  da}^  and  repeatedly  awakens  him 
from  sleep  at  night.  As  a  rule,  the  urine  is  very  pale  and  clear  ; 
has  not  the  peculiar  smell  of  healthy  urine,  but  a  stale,  or  fre- 
quently an  aromatic-,  wine-like  odor  ;  and  not  infrequently  leaves 
whitish  spots  of  grape-sugar  after  it  has  dried  upon  the  linen  or 
the  pot  de  chambre.  The  thirst,  which  goes  hand  in  hand  with 
the  increase  of  the  urine,  harasses  the  patient  still  more  than  the 
frequent  urination.  Many  patients  may  drink  incredible  quan- 
tities of  liquid,  and  yet  constantly  complain  of  dryness  of  the 
mouth  and  throat.  The  secretion  of  saliva  becomes  scanty,  the 
oral  fluid  grows  thick  and  inclined  to  acidity,  and  even  the  teeth 
and  gums  become  diseased. 

The  appetite  also  inar eases  sooner  or  later,  not  infrequently 
to  inappea sable  hunger.    But,  although  the  patients  eat  much 


'  See  Kuek,  Beitr.  I.  p.  125. 
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more  than  in  their  previous  days  of  liealtli,  altliough  they  some- 
times consume  large  quantities  of  food,  the  sense  of  satiety  does 
not  last  long-;  after  the  heartiest  meal  they  soon  feel  hungry 
ngain.  Neither  do  they  increase  in  size,  weight,  or  strength  ;  on 
tlie  contrary,  in  spite  of  their  abundant  eating,  eviaciaiiou,  is 
usually  noticeable  quite  early  ;  in  particular,  persons  well  sup- 
phed  with  subcutaneous  fat  often  see  this  disappear  in  a  very 
sliort  time — in  the  course  of  a  few  weeks.  With  this  is  associ- 
ated a  constantly  increasing  debiUiy^  an  inability  to  perform 
t»rdinary  physical  work.  Enwilonal  derangement,  too,  is  com- 
monly to  be  noted,  and  this  is  kept  up  and  increased  by  the 
disturbance  of  rest  at  night.  Many  other  nervous  phenomena 
now  not  infrequently  appear,  if  they  were  not  already  present  at 
the  beginning  of  the  disease  or  before  its  definite  onset — particu- 
larly pains  in  the  head,  sensations  as  of  insects  crawling  over 
the  skin,  and  of  the  limbs  being  "asleep,"  but  also  severe 
neuralgias,  and  finally  very  commonly  a  decrease  of  the  sexual 
instinct. 

The  slcln  gradually  becomes  dry,  harsh,  and  rough,  and,  if 
tlie  emaciation  be  rapid,  loose  and  flabby.  The  patients  seldom 
or  never  sweat,  but,  on  the  contrarj^,  are  much  inclined  to 
sliiver,  and  their  skin  often  feels  remarkably  cool.  Itching  of 
tlie  skin,  too,  is  not  uncommon,  as  well  as  furuncular  and  car- 
bnncular  inflammations,  and  even  extensive  gangrene. 

In  many  patients  the  breath  has  a  peculiar  aromatic  odor, 
like  that  of  apples  or  fragrant  hay,  and  at  last  the  signs  of 
chronic  pulmonary  consumption  are  very  frequently  developed, 
with  slight  fever  at  first,  increasing  subsequently. 

Very  common  accompaniments  of  diabetes  are  digestive  dis- 
turbances, and  particularly  diarrhoea  ;  then  derangements  of  tlie 
sense  of  sight,  and  more  rarely  of  the  other  organs  of  special 
sense ;  and  finally,  signs  of  kidney  affections,  albuminuria, 
opdema,  etc. 

Rarely,  and  only  in  cases  of  the  very  briefest  duration,  do 
these  symptoms  progress  uninterruptedly  to  the  fatal  end.  As 
a  rule,  all  the  phenomena  vary  in  severity  for  many  months  and 
even  years,  appearing  sometimes  graver  and  sometimes  milder- 
even  to  Complete  disappearance ;  almost  always  in  conformity 
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with  the  istate  of  the  diuresis — becomiijg  aggravated  with  its 
increase  and  ameliorated  with  its  abatement.  Invpro^eintnt  and 
aggramtUoih  are  cUieJly  dependant  upon  the  sort  of  food  taken, 
unless  the  disease  is  already  in  a  very  advanced  stage,  with  death 
close  at  hand.  Farinaceous  and  saccharine  food,  and  vegetable 
food  in  general,  increases  the  (xuantity  of  the  urine  and  the 
amount  of  sugar  contained  in  it,  and  at  the  same  time  most  of 
the  patient's  sufferings  ;  exclusive  abstinence  from  it,  or  even  a 
diet  in  which  albuminous,  animal  food  simply  preponderates, 
causes  the  symptoms  to  abate,  and  may  indeed  wholly  repress 
them.  The  improvement  thus  obtained  may  be  more  or  less 
lasting,  and  it  may  continue  for  a  considerable  length  of  time, 
even  after  the  highly  albuminous  diet  has  been  given  up.  In 
like  manner  as  the  vegetable  dietary,  but  to  a  far  lesser  degree, 
emotional  disturbances,  excesses  of  any  sort  whatever,  meteoro- 
logical influences— in  short,  all  those  injurious  agents  which 
were  specially  mentioned,  under  the  head  of  etiology,  as  exciting 
causes  of  the  disease  in  general,  may  also  exert  an  aggravating 
effect  upon  its  course. 

The  influence  of  intercurrent  febrile  diseases  upon  the  beha- 
vior of  diabetes  is  very  noteworthy.  To  a  certain  extent,  nameh', 
all  of  them  diminish  the  saccharinity  and  the  quantity  of  the 
urine,  chiefly  in  consequence  of  the  decrease  in  the  amount  of 
food  taken  and  in  the  digestive  activity  resulting  therefrom  ; 
but  partly,  also,  because  the  sugar  and  water  escape  from  the 
circulation  by  other  channels  than  through  the  kidneys  (b}^  the 
intestine  in  diarrhoea,  by  exudations,  and  also,  particularly  the 
water,  by  increased  cutaneous  and  pulmonary  transpiration). 
But,  apart  from  this  easily  comprehensible  reduction  of  the 
amount  and  saccharine  character  of  the  urine,  very  striking 
variations  are  shown,  which  at  present  can  scarcely  be  explaine(.i, 
namely,  that  during  the  continuance  of  the  febrile  affections  the 
urinary  symptoms  sometimes  entirely  disappear,  even  when  food 
is  not  wholly  forbidden,  and  at  other  times  they  continue  in 
considerable  intensity.  According  to  existing  observations,  it 
cannot  be  positively  asserted  that  the  variety  of  the  febrile  dis- 
ease exerts  an  influence,  but  that  in  the  case  of  certain  diseases 
the  effect  is  variable.    Thus,  according  to  Popoff,  an  attack  of 
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relapsing  fcoer,  for  instance,  liad  no  effect  at  all  upon  the  symp- 
toms of  diabetes,  whilst  Semon '  relates  an  instance  of  the  perfect 
abeyance  of  the  latter  as  long  as  the  former  lasted.  Lenbe  wit- 
nessed a  notable  decrease  in  the  excretion  of  sugar  during  a 
■pleuropneumonia^  whereas  Fetters  saw  no  diminution  at  all,  or 
only  a  very  slight  decrease,  in  pleurisy^  intermittent  fe^er^  and 
oarioloid.  Other  authors,  again,  have  seen  the  sugar  wholly 
disappear  from  the  urine  in  small-pox  (Rayer,  Pavy,  mono- 
graph, p.  109,  de  Carvalho  ;  but  in  this  connection  it  is  impor- 
tant to  note  that  the  variola  always  ended  in  death,  which 
occurrence  is  in  any  case  usually  preceded  by  a  disappearance 
of  the  sugar  from  the  urine  (see  further  on).  Typhoid  fever, 
whether  ending  in  recovery  (Pavy,  1.  c.)  or  in  death  (Griesinger,^ 
Bamberger,^  Gerhardt,  I.e.),  does  not  seem  to  arrest  the  secretion 
of  sugar.  Andral  saw  the  sugar  wholly  disappear  in  febrile 
angina  and  in  severe  dysentery.  Perhaps  the  diverse  nature  of 
the  diabetes  itself  may  explain  the  variations  which  are  observed 
in  instances  of  one  and  the  same  disease.    (See  also  further  on.) 

Even  the  influence  of  the  dietary  upon  the  course  of  diabetes 
mellitus  is  not  equally  great  in  all  cases,  or  indeed  at  all  periods 
of  a  given  case.  In  some  cases,  as  was  conjectured  by  Mor. 
Traube,  but  first  actually  ascertained  clinically  by  S.  Rosenstein, 
the  morbid  constitution  of  the  urine,  together  with  most  of  the 
other  disturbances,  is  diminished  very  rapidly,  and  wholly  dis- 
appears at  times,  if  saccharine  and  starchy  food  be  avoided. 
This  occurs  especially  in  well  nourished,  more  or  less  fleshy  per- 
sons, in  whom  the  disease  has  developed  quite  gradually,  and 
makes  but  slow  progress.  In  others,  again,  generally  those  in 
whom  the  affection  has  broken  out  more  or  less  suddenly,  and 
has  rapidly  reached  a  certain  height,  the  symptoms,  particularly 
the  excretion  of  sugar  in  the  urine,  persist,  although  perhaps 
less  marked,  even  if  the  patients  restrict  themselves  to  a  so- 
called  "pure  or  absolute  animal  diet."  On  account  of  this 
diversity,  many,  like  Bouchardat,  Pavy,  Harley,  and  notably 

'  Zur  Recurrens-Epidemie  in  Berlin.  Inaug.  Diss.  1873.  p,  51. 
'Phila.  Med.  Times.  V.  1875.  No.  169. 
Arch  der  Heilk.  III.  1802.  p.  376. 
^Wurzb.  med.  Zeitschr.  IV.  1803.  p.  17. 
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Seegen,  liave  assumed  that  there  ai-e  two  forms  of  diabetes,  tlie 
one  mllcl  and  tlie  other  semre ;  wliilst  otliers,  like  Mor.  Traube, 
Bence  Jones,  and  Dickinson,  consider  that  there  are  not  two 
separate  forms,  but  only  two  stages  of  the  disease,  the  mild  form 
of  the  first-named  authors  being  the  first  stage,  and  the  sever<i 
form  the  second  stage,  into  which  the  former  may  pass  in  course 
of  time.  It  is  really  of  little  consequence  whether  we  use  the 
term  "form''  or  "stage,"  only  it  seems  as  if,  in  establishing 
different  "forms,"  a  fundamental  distinction  would  have  to  be 
made  between  those  cases  in  which  sugar  is  excreted  only  when 
vegetable  food  is  taken,  and  those  in  which  it  is  excreted  during 
a  meat  diet  — a  difference  which  amounts  to  this:  that  in  tlie 
one  case  the  sugar  proceeds  only  from  the  hydrocarbons  in- 
gested, whilst  in  the  other  it  is  derived  from  albumen  also. 
Further  on  we  shall  have  occasion  to  speak  more  fully  of  the 
sources  of  sugar  in  the  organism ;  but  we  must  here  remark 
that  the  formation  of  sugar  or  glycogen  out  of  pure  albumen 
{Jihrine,  white  of  egg)  has  not  thus  far  been  prooed,  but  is  yet 
quite  doubtful,  and  that  still  less  has  any  diabetic  been  ob 
served  to  pass  sugar  while  using  a  diet  absolutely  free  from 
sugar  and  the  elements  which  form  sugar  or  glycogen;  that 
is  to  say,  a  diet  consisting  only  of  albumen,  the  necessary  salts, 
extractive  matters,  and  drink:  A  distinction  between  different 
"forms"  of  the  disease  cannot,  therefore,  properly  be  based 
upon  the  source  of  the  sugar.  The  difference  lies  only  in  this  : 
that  some  diabetics  can  retain  and  use  up  in  their  system  more 
sugar  and  sugar-forming  elements  than  others  can,  so  that 
we  may  admit  a  gradation  in  this  respect  from  the  healthy  man 
to  the  most  marked  diabetic.  Even  in  health,  too,  there  is  a 
limit  be3^ond  which  no  sugar  can  be  assimilated.  (See  further 
on,  under  "  Theory  of  Diabetes.") 

An  additional  reason  for  recognizing  the  different  cases  as 
different  "forms,"  and  not  as  different  "  stages,"  has  been  drawn 
from  the  fact  that  a  change  in  their  behavior  under  vegetable 
or  animal  food,  i.  e.,  a  conversion  of  the  one  "form"  into  the 
other,  seldom  or  never  occurs.  This  cannot  well  be  disputed. 
It  is  generally  granted  that  such  conversions  do  really  occur, 
in  which  patients  who  for  a  length  of  time  have  excreted  sugar 
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only  when  on  vegetable  diet  subsequently  do  so  even  when  on 
so-called  meat  diet.  But  it  cannot  be  determined  whether  these 
are  mere  exceptions,  and  whether  mofit  other  patients  of  the  sort 
never  througliout  their  whole  life  pass  sugar  so  long  as  tliey 
restrict  themselves  to  meat  diet,  because  such  an  abstinence  from 
vegetable  food  is  scarcely  ever  continued  for  a  term  of  y(?ars. 
It  is  certain,  however,  that  the  cases  in  which  a  strict  animal 
diet,  after  having  kept  the  disease  in  check  for  a  long  time,  yet 
finally  fails— cases,  that  is  to  say,  in  which  a  change,  a  con- 
version of  the  one  kind  into  the  other,  actually  occurs— do  not 
indeed  form  an  infinitesimally  small  minority  ;  and  it  is  possible 
that  in  such  cases  a  previously  mild  course  is  transformed  into 
a  malignant  one,  no  longer  susceptible  of  being  restrained  even 
by  a  stringent  diet.'  Errors  in  diet,  emotional  disturbances, 
and  causes  of  an  unknown  nature  are,  not  so  very  rarely,  the 


'  On  account  of  the  extremely  protracted  course  of  these  benign  cases,  and  by  reason 
of  the  rarity  of  diabetes  in  general,  it  will  readily  be  understood  that  it  is  but  quite 
exceptionally  that  the  opportunity  is  afforded  to  any  one  physician  to  observe  the 
change  in  its  behavior  in  respect  to  animal  food.  The  physicians  of  the  bathing-places 
to  which  diabetics  mostly  resort,  who  see  a  great  many  patients,  seldom  have  the 
opportunity  of  observing  the  entire  course  of  the  disease.  Moreover,  Seegen,  too,  who 
most  decidedly  opposes  the  division  into  stages  (monograph.  2d  ed.  p.  123),  says  : 
"  Experience  really  teaches  that  a  diabetes  of  this  [milderj  sort  reappears  in  a  severer 
form,  in  consequence  of  some  unusual  cause  or  another — generally  emotional  excite- 
ment ;  that  even  with  entire  abstinence  from  hydrocarbons  the  excretion  of  sugar  con- 
tinues, and  therefore  that  the  milder  has  given  place  to  the  severer  form  of  diabetes." 
Amongst  his  observations,  although  but  very  few  of  them  extended  over  a  longer  time 
than  that  spent  at  the  bathing  institute  at  Carlsbad,  there  is  yet  a  considerable  number 
which  quite  certainly  show,  in  part,  the  transformation  of  the  one  form  into  the  other 
(Nos.  16,  26,  34?,  43?,  45,  57,  76,  95,  and  104).  We  find  in  Giiesingei-  also  a  case  in 
point  (Arch.  d.  Heilk.  1860.  p.  91),  in  which  for  a  length  of  time  the  quantity  of  the  urine, 
on  a  diet  at  no  time  absolutely  animal  (as  it  included  salad  and  green  vegetables),  scarcely 
exceeded  that  of  a  healthy  person,  and  the  sugar  constantly  diminished  i^down  to  0. 1  per 
cent.  !),  but  in  which  at  length,  in  spite  of  the  same  diet,  a  fatal  aggravation  took 
place,  other  cases  are  to  be  found  in  Foster  (1.  c  p.  209,  Case  II.  and  Case  XIV.). 
iMckinsoa  also  speaks  of  the  transition  of  the  one  sort  into  the  other,  as  of  a  settled 
matter.  I  myself  had  under  observation  a  patient,  who  recently  died,  in  whom,  three 
or  four  years  before,  the  sugar  had  disappeared  from  the  urine  as  the  result  of  strict 
diet,  and  appeared  only  as  a  trace  even  after  the  ingestion  of  small  quantities  of  vege- 
tables ;  whilst  latterly  3.5  to  4  per  cent,  of  sugar  (80-100  grammes)  appeared  in  the 
urine  after  an  absohite  animal  diet  of  three  or  four  days'  duration. 
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occasion  of  such  a  transformation.  Moreover,  Kuelz  (Beitr.  L 
p.  217)  has  quite  recently  observed  tliat  a  diabetic,  in  whom  the 
proportion  of  sugar  in  the  urine  remained  at  times  continuously 
at  the  same  height,  in  spite  of  a  restriction  of  the  hydrocarbons, 
at  other  times  passed  urine  free  from  sugar,  even  while  takini^ 
sugar  ;  whence  it  follows  that  patients  with  the  so-called  "  severt- 
form"  may  temporarily  present  the  same  phenomena  as  tliosc 
with  the  "  mild  form."  Kuelz  has  designated  this  as  the  "  mixed 
form." 

From  all  this  it  appears  that  we  cannot  certainly  determine 
beforehand  how  any  case  of  diabetes  will  behave  in  its  subse- 
quent course,  which  fact  forbids  not  only  its  division  into  sharp- 
ly-dehned  "  forms,"  but  also  the  recognition  of  "  stages"  always 
following  one  another  in  definite  sequence.  Nevertheless,  it  is 
of  great  practical  importance  to  know  the  influence  of  diet  upon 
the  course  of  the  disease,  and  to  test  it  in  every  case.  Tlios" 
cases  which  are  brought  to  a  standstill,  at  least  for  the  time 
being,  by  curtailing  the  ingestion  of  hydrocarbons,  as  in  the  so- 
called  meat  diet,  progress  more  slowly,  of  course,  and  the  final 
phenomena,  the  dangerous  and  fatal  complications,  occur  much 
later  than  in  those  cases  in  which  the  excretion  of  sugar  cannot 
be  overcome  even  by  a  rigid  diet.  The  former  are  in  every  re- 
spect milder  and  more  benign  than  the  latter,  but  they  may  at 
any  time  become  severe  and  malignant ;  and  so,  too,  on  the  othe 
hand,  although  far  more  rarely,  an  originally  malignant  case 
may,  under  favorable  circumstances,  pursue  a  milder  course  fo 
a  time,  the  ability  to  assimilate  sugar  and  sugar-forming  ele- 
ments increasing. 

Repeated  attempts  have  been  made  to  divide  diabetes  int 
various  forms  upon  other  grounds,  particularly  upon  theoretica 
views  as  to  its  ultimate  causes,  all  of  which  are  more  or  les 
hypothetical,  and  thus  far  have  been  of  no  practical  value.  W 
shall  return  to  these  further  on. 

Under  the  name  of  diabetes  decipiens,  P.  Frank  has  described 
a  deviation  from  the  ordinary  features  of  diabetes,  of  not  uncom- 
mon occurrence,  and  known  before  to  Cowley,  which  consists  m 
the  urine  containing  sugar— and  even  a  good  deal  of  sugar— and 
yet  the  quantity  of'  the  urine  being  not  much,  if  at  all,  al)Ov.' 
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that  ol"  health— a  state  ol'  things  whicli  may  readily  lead  to  errors 
in  diagnosis.  Here,  too,  so  Tar  as  my  own  experience  and  my 
examination  of  literature  extend,  we  have  to  do  not  with  a  spe- 
cial form  alwaj's  progressing  in  tlie  same  manner,  but  rather 
with  a  temporary  decrease  of  the  quantity  of  urine,  without  a 
corresponding  diminution  of  the  excretion  of  sugar.  I  am  not 
aware  of  any  case  which  has  pursued  its  course,  from  beginning 
to  end,  wdth  the  urine  containing  sugar,  but  yet  not  increased  in 
quantity.  It  happens,  however,  that  with  given  amounts  of 
sugar,  unequally  great,  but  yet  abnormal,  quantities  of  urine  are 
evacuated ;  that  during  the  course  of  the  disease,  either  as  the 
result  of  dietetic  and  therapeutic  measures,  or  on  account  of 
large  losses  of  water  through  other  channels  (the  skin  or  the 
bowels),  the  amount  of  urine  is  diminished,  whilst,  on  the  other 
hand,  that  of  the  sugar  does  not  decrease  at  all,  or  not  in  the 
same  proportion. 

On  the  other  hand,  it  happens  also  that  the  saccharinity  of 
the  urine  may  be  notably  diminished,  or  wholly  disappear  for  a 
longer  or  shorter  period,  whilst  the  quantity  of  the  urine  remains 
abnormally  great. ^  In  such  cases  also  inosite  has  been  observed 
to  make  its  appearance  in  the  urine  in  place  of  the  grape-sugar 
(see  further  on). 

Diabetes  must  be  characterized  as,  in  general,  an  incurable 
disease,  since  complete  and  permanent  recovery  occurs  only 
exceptionally.  The  appearance  of  a  lasting  cure  is  commonly 
brought  about  by  the  excretion  of  sugar  and  the  other  morbid 
phenomena  being  kept  in  abeyance  for  a  long  time — not  infre- 
quently for  years — by  a  judicious  dietary ;  nay,  many  a  patient 
regains  his  ability  to  eat  vegetables  in  rtioderate  quantity  with 
impunity.  But  the  slightest  overstepping  of  these  bounds,  which 
would  in  nowise  cause  mellituria  in  a  really  healthy  person, 
brings  on  the  excretion  of  sugar  again,  and  with  it  the  other  dis- 
turbances. We  cannot  speak,  therefore,  of  a  perfect,  but  only 
of  a  conditional  cure. 

In  such  patients,  as  a  rule,  the  excretion  of  sugar  finally  gets 


'See,  for  example,  Ruickddt,  Case  2;  timjen,  I.  c,  p.  80;  Awo/j.  Beitr.  I.  p.  125 
et  seq.,  etc. 
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the  upper  hand  again,  and  deatlc  occurs  in  them  only  later  than 
in  tliose  malignant  cases  in  which  the  excretion  of  sugar  cannot 
be  repressed  by  animal  food.  Tlie  patients  sometimes  die  sud- 
denly, before  the  nutritive  disturbances  have  yet  reached  a  high 
grade,  or  even  in  the  midst  of  a  tolerably  good  state  of  health,  in 
consequence  of  some  trilling  cause  ;  more  commonly  death  fol- 
lows after  a  more  prolonged  illness,  and  the  jjatients  succumb 
either  to  general  exhaustion,  without  a  discoverable  affection  of 
any  organ  whatever  having  taken  place,  or  they  die  from  the 
complications,  of  which  pulmonary  phthisis  is  by  far  the  com- 
monest. The  cases  of  sudden  death  occur  either  under  the  guise 
of  apoplexy  with  paralyses  and  loss  of  consciousness,  or  with 
peculiar  phenomena  resembling  those  of  poisoning,  of  which  we 
shall  have  more  to  say  hereaf  tt^r. 

Pathological  Anatomy  and  Chemistry. 

There  are  no  constant  post-mortem  appearances  in  diabetes 
mellitus.  In  many  bodies,  indeed,  we  llnd  no  striking  viscei-al 
changes,  at  least  none  which  can  in  any  way  be  connected  with 
the  diabetes  ;  and  even  the  microscope,  which,  it  is  true,  has  not 
very  long  been  made  use  of  in  the  investigation  of  the  anatomical 
changes  in  diabetes,  does  not  always  reveal  a  textural  change. 
In  other  cases,  to  be  sure,  the  autopsy  gives  positive  results ; 
apart  from  casual  and  clearly  intercurrent  affections,  some  of 
these  are  to  be  looked  upon  as  secondary,  and  as  the  results  of 
the  general  disturbance  of  nutrition,  of  the  increased  loss  of 
water  by  the  kidneys,  and  the  like — others  do  not  admit  of  such 
an  interpretation,  and  are  on  this  account,  or  from  the  striking 
frequency  of  their  occurrence,  or,  finally,  from  the  physiological 
function  of  the  affected  organs,  to  be  considered  as  primary 
changes,  and  to  be  associated  in  genetic  connection  with  \\v- 
abnormal  formation  of  sugar.  Amongst  the  secondary  affections 
belong,  for  instance,  the  lung  troubles  which  are  so  common  in 
diabetics,  as  well  as  the  not  infrequent  enlargement  of  the  kid- 
neys, and  even  inflammatory  conditions  of  the  same;  amongst 
the  primary  we  may  surely  count  certain  affections  of  the  brain, 
particularly  in  the  region  of  the  fourth  ventricle,  whilst  in  regard 
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to  most  of  tlie  clianges  I'ound  in  the  digestive  canal  and  its  ti'il)u- 
taiy  glands  it  is  doubtful  wliether  tliey  are  causes  or  conse- 
quences of  the  diabetes,  or  whether  tliey  are  co-ordinate  with  the 
hitter  in  a  conmion  origin. 

As  a  rule,  especially  if  the  disease  lias  been  of  long  duration 
and  was  not  interrupted  by  sudden  death,  the  cadaver  shows  a 
hi  git  degree  of  emaciation  ;  upon  the  5A:m  excoriations,  ulcers, 
and  gangrenous  lesions  are  generally  to  be  observed. 

The  muscles  appear  dry^  withered  and  pale,  but  sometimes 
also  rather  of  a  dull  reddish-brown  color,  as  in  cases  which  have 
ended  rapidly  with  toxic  sj^mptoms.  As  regards  the  chemical 
condition  of  the  muscles,  our  data  relate  only  to  their  containing 
creatine.  Gaethgens  found  0.1988  per  cent,  of  it  in  one  case,, 
and  Perls '  met  with  it  in  two  cases,  in  which,  however,  the  excre- 
tion of  sugar  had  stopped  before  death,  and  the  fluids  and  organs 
of  the  body  were  free  from  sugar,  to  the  amount  of  0.225  and 
0.307  per  cent,  (with  1.363  and  1.689  per  cent,  of  solid  constitu- 
ents). In  addition,  Perls  found  in  the  second  case  a  small 
amount  of  creatinine.  The  amounts  do  not  differ  materially 
from  the  average  in  other  diseases  (about  0.256  per  cent.). 

As  regards  the  internal  organs,  changes  have  been  found 
rather  frequently  in  the  hrain — partly  gross  and  partly  micros- 
copic. Thus  far,  however,  a  special  significance  can  be  accorded 
only  to  changes  of  those  portions  by  injury  of  which  an  artificial 
diabetes  can  be  set  up,  chiefly,  then,  of  the  medulla  oblongata, 
the  fourth  ventricle,  and  several  parts  of  the  cerebellum.  Tu- 
mors (Levrat  Perroton,'  v.  Recklinghausen,  Richardson,  Dompe- 
ling,  Kratschmer,  and  others),  extravasations  of  blood,  and  soft- 
enings (Lancereaux, '  L.  Clarke,  Richardson,  and  Hosier),  and,  on 
microscopic  examination,  a  wasting  of  the  gray  substance,  degen- 
eration and  striking  pigmentation  of  the  ganglion-cells  (Luys,' 
Martineau,'  Zenker,"  and  Boettcher),  and  fatty  degeneration  of 

■  Deutsches  Archiv  fiir  klin.  Med.  VI.  p.  243. 

Quelques  considerations  sur  un  cas  de  glycosurie,  etc.   These.  Paris,  1859.  See 
Trousseau^  1.  c. 

^Bull.  de  la  soc.  anat.  1860.  p.  221. 

■»  Comptes  rendus  des  seances  de  la  soc.  de  bitjl.  Paris,  18(51 .  II  p  29  and  Gaz  med 
1860-1801. 

■  Bull,  delasoc.  anat.  1801.  p.  290.  « Schmidt's  Jahrb  CXIV  p  399 
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tlie  vessels  (Bisclioff  and  others),  have  been  found.  H.  Dickin- 
son describes,  as  a  constant  lesion  in  diabetes  and  as  the  peculiar 
cause  of  it,  a  dilatation  of  the  arteries  and  of  the  perivas- 
cular spaces  in  various  parts  of  the  brain  and  sx^inal  cord,  parti- 
cularly in  the  medulla  oblongata  and  in  the  pons  Varolii,  which 
would  seem  to  lead  to  the  escape  of  the  contents  of  the  vessels 
and  to  softening  and  destruction  of  the  nerve-substance.  Ac- 
cording as  death  took  place  at  an  earlier  or  a  later  period  of  the 
disease,  he  found  the  arteries  surrounded  by  more  or  less  numer- 
ous altered  extravasations  of  blood,  which  were  gradually  being 
absorbed,  together  with  the  remains  of  the  destroyed  nerve-ele- 
ments, in  place  of  which  there  were  finally  left  lacunae  large 
enough  even  to  be  seen  with  the  naked  eye.  W.  Mueller,^  how- 
ever, has  found  this  condition  of  the  vessels  in  the  bodies  of 
non-diabetics  also,  and,  on  the  other  hand,  has  failed  to  find  it 
in  many  diabetics.  Kuelz,  too,  could  not  confirm  Dickinson's 
statements  (B^itr.  I.,  p.  10). 

In  regard  to  the  spinal  cord,  in  other  respects,  there  are  but 
the  most  meagre  and  inadequate  data.  In  one  case  G.  W.  Schar- 
lau  found  it  highly  congested  and  softened,  whilst  other  older 
authors  speak  of  an  induration  of  it.  Dickinson  mentions,  as  a 
very  striking  but  not  constant  phenomenon,  a  dilatation  of  the 
central  canal  in  the  dorsal  and  lumbar  portions,  and  a  prolifera- 
tion of  the  lining  epithelium. 

Changes  are  found  in  the  sympathetic  nervous  system  also, 
and  especially  in  its  abdominal  portion,  and  probably  they  would 
be  found  oftener  if  they  were  always  sought  for  carefully  and 
with  the  aid  of  the  microscope.  Duncan'  found  the  sympa- 
thetics  in  the  abdomen  from  three  to  four  times  as  thick  as  nor- 
mal, and  Percy '  found  the  semilunar  ganglion  and  the  splanch- 
nic nerves  (besides  the  liagus)  thickened  and  of  cartilaginous 
hardness.  In  one  case  Klebs  and  Ph.  Munk '  were  able  to  make 
out  changes  in  the  coeliac  plexus,  with  destruction  of  a  number 

'  Beitrage  zur  pathol.  Anatomie  des  Riickenmarks.  Leipzig,  1871. 
2  Clinical  Reports,  1818.  Case  28,  137. 
3 Med.  Gaz.  1842-1843.  I.  49. 

4  Hand,  der  path.  Anat.  3.  1870.  p.  547,  and  Tagebl.  der  Inusbrucker  Naturforscher- 
Vers.  18G9.  p.  113. 
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of  ganglion-cells  ;  and  so  likewise  did  Lubimoif, '  who  found, 
together  with  sclerosis  and  atrophy  of  those  cells,  those  of  the 
inferior  ganglion  of  the  trunk  of  the  vagus  atrophied  and  ab- 
normally rich  in  pigment.  Finally,  H.  Henrat '  once  observed  a 
tumor  of  the  right  vagus  at  the  level  of  the  root  of  the  lung. 

Affections  of  the  hcngs^  and  particularly  chronic  iniiamuui- 
tory  processes  leading  to  ulceration  and  phthisis,  are  very  com- 
monly found.  The  post-mortem  appearances  are  given  in  sixty- 
four  of  the  cases  collected  by  Griesinger,  and  among  these 
"  tuberculosis  "  of  the  kings  was  found  thirty-one  times,  but  in 
three  instances  it  was  cretaceous  and  obsolete.  In  eleven  of  the 
thirty-six  cases  in  which  a  post-mortem  examination  was  not 
made  there  also  can  be  no  doubt,  from  the  symptoms  described, 
of  the  presence  of  those  affections  of  the  lungs  ;  so  that  "  tuber- 
culosis" was  certainly  present  in  forty-two  out  of  a  total  of  one 
hundred  fatal  cases.  Dickinson  found  a  still  worse  state  of 
things,  although,  to  be  sure,  the  number  of  his  autopsies  or  dia- 
betics was  far  smaller.  The  lungs  were  found  entirely  healthy 
in  only  two  out  of  twenty-seven  patients  who  died  in  St.  George's 
Hospital,  infiltration  and  ulceration  being  met  with  in  most  of 
the  others.  According  to  Seegen,  the  lungs  were  found  healthy 
only  seven  times  among  thirty  diabetics  who  died  in  the  Vienna 
General  Hospital  during  the  years  1838-1870,  and  whose  bodies 
were  examined;  in  all  the  others  they  showed  pathological 
changes,  and  in  particular  one  or  both  lungs  were  almost  always 
infiltrated  with  tubercle  and  riddled  with  numerous  cavities. 
Extensive  pneumonias  also  and  pleitritic  exudations  were  pres- 
ent in  certain  cases,  and  finally  gangrene  of  the  licng,  some- 
times in  conjunction  with  the  other  affections  mentioned. 

The  stomach  and  the  intestinal  canal  frequently  show  signs 
of  a  chronic  catarrh,  hypersemia,  thickening  and  tumefaction  of 
their  mucous  membrane,  and  slaty  pigmentation.  Hemorrhagic 
erosions,  too,  are  not  infrequently  present  in  the  stomach,  and 
dysenteric  ulcers  occasionally  occur  in  the  intestine  (twice  in  the 
thirty  cases  cited  by  Seegen).     The  hyperti-ophic  development 


'  Virchow's  Archiv.  LXI.  p.  145. 
Bull,  de  la  soc.  med.  de  Reims.  1874.  No.  13. 
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may  extend  even  to  the  mnscular  coat,  particularly  in  tlie  uppei- 
part  of  the  digestive  canal,  as  IJittrich  (Leupoldt)  has  pointed 
out.  It  is  worthy  of  remark,  too,  tliat,  in  consequence  of  pecu- 
liar chemical  processes  (the  formation  of  acetone),  the  contents  of 
the  stomach  often  exhale  an  alcoholic  odor  (see  Lambl,  in  Vir- 
chow's  Arch.  XI.  p.  187). 

It  is  only  in  recent  times  that  particular  attention  has  be^ii 
paid  to  the  condition  of  the  lloer,  since  CL  Bernard's  discovery 
of  its  share  in  the  formation  of  sugar,  although  Richard  Mead^ 
had,  full  a  hundred  years  before,  pronounced  diabetes  a  disease 
of  the  liver,  the  result  of  an  unnatural  concoction  of  the  gall, 
and  in  support  of  this  view  had  adduced  the  changes  always 
found  by  him  in  the  liver.  This,  indeed,  is  exaggerated,  since  in 
many  cases  we  find  no  considerable  change  in  the  liver.  In  other 
cases,  on  the  contrary,  and  by  no  means  rare  ones,  it  has  been 
found  Jiyperoimic,  uniformly  enlarged^  and  hypertrophled.  In 
regard  to  the  frequency  of  these  changes,  however,  various  state- 
ments are  made,  probably  because  the  relative  weight  and  siz'^ 
of  the  liver  are  subject  to  great  fluctuations,  even  in  a  state  of 
health,  and  therefore  slight  deviations  easily  escape  recognition 
in  a  simjDle  estimate  by  measurement  with  the  eye,  or  are  dif- 
ferently interpreted,  according  as  the  observer  is  more  or  less 
inclined  to  attach  importance  to  the  liver  in  diabetes.  In  the 
sixty -four  histories  of  post-mortem  examinations  analyzed  by 
Griesinger  a  considerable  enlargement  of  the  liver  is  given  only 
three  times,  and  slight  enlargement  ten  times,  among  which 
there  were  a  few  instances  of  notable  succulence  and  dusk}^  uni- 
form liypersemia.  On  the  other  hand,  among  the  thirty  diabetics 
examined  after  death  at  the  Vienna  Hospital,  the  liver  was  found 
enlarged  in  fifteen,  gorged  with  blood,  and  hardened  ;  it  was  gen- 
erally of  a  dusky -brown  color,  and  in  some  cases  its  acini  were- 
less  sharply  defined  or  even  obliterated  (Seegen).  Out  of  twenty 
seven  autopsies  at  St.  -George's  Hospital,  Dickinson  feund  the 
liver  healthy  in  only  six  cases ;  in  thirteen  it  was  more  or  less 


'  Opera  Med.   Gottingae,  1748.    Exposit.  niechan.  veneuor.  I.    De  Vipera,  p.  39 
"  Secti  ex  diabete  mortui  manifestum  feceruut  ita  rem  esse.    Semper  inveui  iu  hepate 
steatosi  aliquid." 
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liypei'.pmic  ;  in  three  it  was  liarcl  and  enhirged,  "  without  other 
cliange  ;  "  in  four  it  was  fatty  ;  and  in  one  case  there  was  prolif- 
eration of  the  connective  tissue  (see  further  on).  In  a  few  cases 
the  enlargement  has  reached  the  utmost  degree.  Thus,  in  a  case 
published  by  Hiller,'  the  liver  was  enlarged  to  three  times  its 
natural  size;  in  a  case  of  Bernard's  (Leyons.  I.  p.  416)  to  double 
size,  weighing  2,500  grammes  ;  in  a  case  of  Foster's,  in  a  washer- 
woman twenty-seven  years  old,  It  weighed  2,110  grammes  (circa 
sixty-six  English  ounces),  and  in  a  case  of  Dickinson's,  with 
proliferation  of  the  connective  tissue,  it  weighed  as  much  as 
nine  English  pounds  and  two  ounces. 

It  is  peculiar  to  diabetes,  according  to  Klebs,"  that  the  con- 
gestion of  the  liver  depends  upon  an  actwe  JiypercBmla.  We  see 
a  faint  rosy  reddening  diffused  over  the  whole  organ,  and  the 
individual  acini,  beneath  the  peritoneal  coat  as  well  as  upon  the 
cut  surface,  stand  out  as  very  sharply  defined  rosy  spots,  in 
which,  on  careful  examination  with  a  lens,  we  may  recognize  the 
capillaries,  moderately  dilated  and  highly  distended,  as  an  ex  - 
ceedingly close  network  of  red  lines.  On  the  other  hand,  dilata- 
tion of  the  hepatic  veins  and  their  roots,  such  as  occurs  in  static 
hypersemia,  is  wanting ;  but,  of  course,  the  latter  too  may 
occur  in  diabetics,  provided  there  be  present  causes  of  stagna- 
tion in  the  hepatic  veins  (in  pulmonary  affections,  for  instance). 

But  the  increased  volume  of  the  organ  depends  in  but  slight 
degree  upon  the  augmented  quantity  of  blood  contained  in  it, 
but  to  a  far  greater  extent  upon  the  enlargement  of  the  gland- 
cells.  Their  contour  is  more  rounded,  their  angles  are  less 
sharply  defined,  the  protoplasm  is  abundant  and  slightly  cloudy, 
and  the  nuclei  are  large  and  distinct.  Upon  the  addition  of  a 
very  weak  solution  of  iodine,  the  whole  cell  (according  to  Rind- 
fieisch,'  however,  only  the  nucleus)  takes  on  a  wine-red  color; 
but  remarkable  variations  may  take  place  in  the  extent  of  this 
glycogenic  reaction,  which  apparently  depend  in  part  upon  post- 
mortem change  of  the  glycogenic  substance  into  sugar  (Klebs). 


'  Preuss.  Vereinszeitung.  1843.  p.  77. 
L.  c.  p.  378. 

^Lehrbuch  der  pathol.  Gewebelehre.  IIL  AuM.  1873.  p.  413. 
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Moreover,  according  to  Rindlieisch,  there  is  a  difference  of  beha- 
vior of  the  hepatic  cells  of  any  given  acinus  accordingly  as  the}^ 
belong  to  one  or  another  of  its  three  vascular  circuits.  Only  its 
'peripheral  portion,  situated  in  the  district  of  the  portal  vein, 
shows  those  changes,  swelling  and  enlargement.  The  central 
part,  in  the  territory  of  the  radicles  of  the  hepatic  veins,  is  almost 
normal  and  allows  that  condition  to  be  recognized  at  a  mere 
glance ;  and  finally,  the  intermediate  portion,  in  the  domain  of 
the  hepatic  artery,  is  infiltrated  with  fat.  Rindfieisch  considers 
it  uncertain,  too,  whether  the  enlargement  of  the  cells  in  the 
tract  of  the  portal  vein  proceeds  from  genuine  liypertropliy .  A 
growth  and  increased  new  formation  of  the  hepatic  cells,  that  is 
to  say,  a  hyperplasia^  seems  likewise  to  take  place  in  many 
cases,  according  to  the  statements  of  Stockvis  and  Frerichs, '  who 
found,  besides  large  and  in  part  multinuclear  cells,  young  cells 
and  nuclei  also.  Both  conditions,  especially  the  hypertrophy  of 
the  cells,  are  perhaps  to  be  explained  by  the  increased  ingestion 
of  nutritive  material  so  common  in  diabetics. 

As  a  rule,  the  interstitial  connective  tissue  does  not  share  in 
the  hypertrophy,  although  Trousseau  records  the  occurrence  of 
new  formation  of  connective  tissue  with  great  enlargement  of  the 
organ  (hypertrophic  cirrhosis)  in  diabetes,  and  Dickinson,  as  has 
been  mentioned,  found  the  liver  hard,  enormously  enlarged,  and 
granular  in  one  among  twenty-seven  cases.  How  far  this  change 
depends  upon  the  diabetes  is,  of  course,  uncertain. 

In  the  further  progress  of  the  diabetes,  as  Klebs  states,  the 
liver  again  diminishes  in  size,  it  becomes  withered  and  flabby, 
and  we  no  longer  find  the  parenchymatous  swelling  of  the  cells 
so  evident ;  often,  indeed,  fatty  degeneration  takes  place.  Per- 
haps Rindfleisch' s  statements  rest  upon  such  advanced  cases  ; 
and  probably,  too,  those  exceptional  cases  (for  instance,  those  of 
Fles,'  Klebs,'  Muench  in  Tscherinow,  and  Kussmaul's  third 
case),  in  which  a  diminished  size  of  the  liver  was  found,  with 
pigment-atrophy  of  the  cells,  are  to  be  looked  upon  as  final 
stages. 

'  Klinik  der  Leberkrankheiten.  II.  Bd.  1861.  p.  203. 
'  Donders'  Archiv  f iir  hoUand.  Beitr.  III. 
3  L.  c. ,  p.  538,  case  of  Belke. 
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As  regards  cliemistry,  a  cUminittlon  of  fat  in  the  liver  has 
been  observed  in  various  quarters.  Beale  characterizes  this 
decrease  as  a  regular  occurrence ;  Frerichs, '  on  microscopic 
examination  in  five  cases  of  diabetes,  found  the  hepatic  cells 
wholly  destitute  of  fat  in  four  instances,  and  in  one  instance 
containing  a  slight  amount  of  it ;  and  on  quantitative  analysis 
Folwarczny  found  only  1.89  per  cent,  instead  of  the  normal  pro- 
portion of  2.5—3.3  per  cent,  (von  Bibra).  We  must  not  expect, 
however,  to  find  an  abnormally  small  amount  of  fat  in  the  liver 
in  every  case  and  in  every  stage  of  diabetes,  since,  on  the  one 
hand,  fatty  liver,  depending  upon  infiltration,  is  present  in  many 
corpulent  diabetics,  at  least  at  the  outset  of  the  disease,  and,  on 
the  other  hand,  a  fatty  degeneration  of  the  hepatic  cells  may 
supervene. 

Amyloid  degeneration  of  the  liver,  which  has  been  found  in 
some  cases  (Dutcher,  Hartsen),  is  perhaps  to  be  considered  as 
the  result  of  the  cachexia  and  the  pulmonary  phthisis.  Finally, 
the  formation  of  abscess,  found  by  Hartsen,  and  obliteration  of 
the  portal  vein,  by  Andral  in  one  instance,  may  be  mentioned 
here  as  of  occasional  occurrence,  on  account  of  the  importance  of 
the  liver  in  the  pathology  of  diabetes. 

The  gall-bladder  contains  a  small  quantity  of  thickish  bile. 
(As  regards  its  chemical  composition,  see  further  on.) 

Little  is  known  in  regard  to  changes  of  the  spleen.  It  is 
generally  described  as  enlarged,  firm,  rich  in  blood,  and  showing 
numerous  follicles.  (Compare  Hiller,  Klebs,  1.  c,  p.  647 ;  Kuss- 
maul,  cases  1  and  3.) 

The  behavior  of  the  pancreas  is  in  the  highest  degree  remark-' 
able.  This  organ,  which,  under  other  circumstances,  is  in  general 
so  rarely  the  seat  of  morbid  changes,  at  least  of  the  grosser  sort, 
is  found  diseased  with  surprising  frequency,  in  particular  either 
simply  atropJiied,  or,  in  addition,  degenerated.  Sometimes  the 
degeneration  consists  merely  in  primary  fatty  destruction  of  the 
gland-cells,  and  sometimes  it  is  induced  by  cancer,  by  the  forma- 
tion of  calculi,  and  by  obstruction  of  the  efferent  ducts,  with 
cystic  dilatation  of  the  body  of  the  gland.    In  certain  cases  the 


3L.  c.  I.  Bd.  2  Aufl.  1861.  p.  308. 
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Avasting  of  the  gland  lias  readied  the  highest  degree,  so  that 
scarcely  any  discernible  remnant  of  the  secreting  parencliyma 
was  to  be  i'ound.  The  frequency  of  these  affections  of  the  pan- 
creas was  not  noted  until  somewhat  recently,  in  consequence  of 
Bouchardat's  contributions.  Only  isolated  data  in  regard  to  this 
point  have  come  down  to  us  from  earlier  times,  such  as  the  dis- 
covery of  calculi  in  the  pancreas  of  a  diabetic  by  Cowley,  and  that 
of  cancer  by  Bright.  Griesinger,  who  had  found  the  pancreas 
atrophied  in  one  of  the  five  diabetics  whose  bodies  he  examined 
after  death  (in  a  maid-servant  thirty-five  years  old  ;  see  Gueiiz- 
ler),  still  believed  that  this  lesion  was  to  be  found  in  but  a  small 
minority  of  diabetics,  and  that  it  was  of  no  significance  whatever. 
But  the  observations  which  have  since  been  published  in  great 
number  (Hartsen,  Fles,  v.  Recklinghausen,  Frericlis,  Klebs,^ 
Harnack,  Kuelz,"  Schaper,  and  others)  allow  us  to  assume  that 
diseases  of  the  pancreas  are  present  in  about  one-half  of  all  the 
cases  of  diabetes.  Among  nine  cases  Frericlis  '  saw  atrophy  or 
fatty  degeneration  of  the  gland  five  times,  and  in  the  Vienna 
dead-house  the  pancreas  was  found  strikingly  small,  soft,  and 
anaemic  in  thirteen  out  of  thirty  diabetics  (Seegeii).  It  cannot 
be,  then,  that  there  is  but  an  accidental  coincidence  ;  but  a  deeper 
connection  must  exist,  and  Klebs's  view  seems  best  founded, 
that  the  coexistence  of  diabetes  mellitus  and  diseases  of  the  pan- 
creas depends  upon  lesions  of  the  cceliac  plexus.  Either  the  dis- 
ease (cancer,  formation  of  calculus,  and  inflammation  of  the 
surrounding  tissue)  starts  from  the  pancreas,  encroaches  upon 
the  plexus,  and  gives  rise  to  diabetes  by  destroying  its  ganglia 
(see  " Theory"),  or  else  the  coeliac  plexus  is  first  affected,  and  in 
consequence  thereof  circulatory  disturbances  arise  in  the  terri- 
tory supplied  by  the  coeliac  artery,  which  lead .  to  degeneration 
and  atrophy  of  the  pancreas. 

The  Iddneys  show  morbid  changes  in  the  majority  of  cases  : 
32  times  in  the  64  autopsies  collected  by  Griesinger  ;  20  times, 
according  to  Seegen,  in  the  30  cases  at  the  Vienna  dead-liouse ; 
and,  according  to  Dickinson,  as  many  as  25  times  in  the  27  at  St. 


'  L.  c.  pp.  537  and  547.  *  Beitr.  I.  Fall  3. 

^L.  c.  I.  p.  158. 
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George's  Hospital.  Ordinaiily  they  are  abnormally  large,  heavy, 
lirm,  and  containing  an  abundance  of  blood,  but  without  more 
profound  textural  changes— that  is  to  say,  in  a  condition  of  hy])er 
a^niia,  which  may,  too,  perhaps  be  associated  with  hypertrophy 
of  the  epithelium,  and  which  may  quite  readily  be  understood  as 
the  result  of  the  increased  activity  of  the  kidneys.  In  other 
cases  the  increased  size  of  the  kidneys  no  longer  depends  upon  a 
simple  liyperfemia  and  upon  a  hypertrophic  swelling  of  the  richly 
nourished  epithelium  ;  but  they  are  infiltrated  with  fat,  and  more 
especially  in  their  cortical  substance,  which  is  consequently  in- 
creased in  thickness,  and  presents  a  dull,  pale-yellowish  aspect. 
Such  kidneys,  of  course,  contain  an  abnormal  amount  of  fat,  as, 
indeed,  Beale  has  shown  by  quantitative  analyses.  Many  authors 
look  iipon  this  change,  which  is  probably  but  a  result  of  the 
above-mentioned  condition  of  hypersemic  swelling,  as  "  Bright' s 
disease  of  the  kidneys,"  which  they  set  down  as  a  common  com- 
plication of  diabetes,  especially  if,  as  is  not  uncommon,  the  urine 
was  albuminous  during  life  (compare  p.  904  et  seq.).  This  inter- 
pretation is  not  correct,  unless,  indeed,  we  understand  by  Bright' 9 
disease  all  changes  in  the  kidneys  accompanied  by  albuminuria, 
and  not  merely  the  diffuse  nephritis  which  leads  to  contraction. 
This  latter  affection  occurs  only  exceptionally  in  diabetes,  as  is 
shown,  on  the  one  hand,  by  the  state  of  the  urine,  and,  on  the 
other  hand,  by  the  fact  that  the  granular  atrophy,  which  is  so 
common  a  termination  of  true  "  Bright' s  disease,"  is  but  very 
seldom  met  with  in  the  bodies  of  diabetics. '  Moreover,  there  are 
no  known  microscopical  observations  which  have  made  out,  in 
the  enlarged  kidneys  so  common  in  diabetes,  the  interstitial  cell- 
infiltration  and  the  new  formation  of  connective  tissue  which  are 
found  in  diffuse  nephritis. 

Catarrh  of  the  pelvis  of  the  Mdney  and  of  the  ureters  is 
rather  frequently  found.  It  may  be  caused  in  part  by  the  final 
complications  which  prove  fatal,  and  in  part  perhaps  by  the 

'  In  the  old  accounts,  which  have  come  down  to  us  from  the  period  preceding  the 
general  knowledge  of  glycosuria,  we  often  find  mention  of  shrinking  and  destruction  of 
the  renal  parenchyma.  We  may  be  allowed  to  conjecture  that  in  these  cases  diabetes 
mellitus  was  confounded  with  contracted  kidney,  pyelitis,  and  hydronephrosis.  (Compare 
"  Diabetes  Insipidus.") 
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irritating  effect  of  the  sugar  and  other  abnormal  elements  in  the 
urine  (q.  v.).  Abscesses  of  the  kidney,  found  in  some  instances, 
also  owe  their  existence  probably  to  the  same  causes. 

Some  other  changes  occasionally  found  in  the  kidneys  are 
more  remotely  connected  with  the  diabetes,  such  as  amyloid 
degeneration  (Dutcher,  Seegen)  and  tuberculosis  of  the  kidneys 
(Seegen),  the  occurrence  of  which  is  perhaps  brought  about  by 
the  pulmonary  phthisis,  which  is  so  common. 

As  regards  the  sexual  organs,  there  is  nothing  remarkable 
except  atrophy  of  the  testes,  which  has  occasionally  been  ob- 
served in  young  patients  (Romberg,  Seegen,  monogr.  p.  114). 
The  contents  of  the  seminal  msicles  have  been  examined  in  but 
few  cases,  and  have  then  generally  been  found  normal.  In  the 
case  of  a  man  forty-four  years  old,  observed  by  Frerichs  (1.  c,  p. 
205),  they  contained  a  large  quantity  of  gray  fluid,  with  abundant 
spermatozoa,  and  a  transparent  rubj^-red  concretion  as  large  as 
a  pea. 

In  regard  to  the  constitution  of  the  blood,  there  is  a  lack  of 
sufficient  and  trustworthy  data.  When  death  has  occurred 
during  the  height  of  the  disease,  with  toxic  symptoms,  it  has 
been  found  abnormally  thick  and  viscid  (Kussmaul).  This  would 
correspond  with  certain  old  statements  in  regard  to  an  abnor- 
mally high  specific  gravity  of  the  blood-serum — as  high  as  1.033, 
for  instance,  according  to  H.  Nasse  and  McGregor  (the  normal 
being  1.027-1.029).  In  other  cases,  on  the  contrary,  the  blood 
has  not  been  found  more  deficient  in  water  than  normal,  but  even 
richer  in  it ;  thus,  Bouchardat  found  80.9  per  cent.,  Hemy  and 
Soubeiran  81.6  per  cent.,  Lecanu  84.8  per  cent.,  and  Simon  78.9 
to  80.2  per  cent.,  instead  of  the  normal  proportion  of  78-79  per 
cent,  of  water.  Probably  the  previous  long  illness,  intercurrent 
diseases,  great  losses  of  water,  and  the  like,  have  some  effects 
upon  these  variations.  Very  frequently  the  blood  shows  quite  a 
striking  abundance  of  fat,  and,  on  standing,  a  serum  of  a  milk}'-, 
chylous  appearance  separates,  resembling  an  emulsion.  This  was 
noticed  long  ago  by  Dobson  and  Rollo,  and  has  been  confirmed 
by  numerous  subsequent  observers,  partly  with  blood  taken 
from  the  cadaver,  and  partly  with  that  obtained  by  venesection 
during  life  (Marsh,  Hutchinson,  EUiotson,  Thomson,  Siebert^ 


PATHOLOGICAL  ANATOMY  AND  CHEMISTRY. 


891 


Fuclis,'  Pavy,"  Hoppe-Seyler,'*  and  Kussniaul).     By  agitation 
witli  ether  it  is  possible  to  extract  I'rom  sucli  blood  an  appnn^i 
able  quantity  of  fat.    In  three  cases  Simon  found  it  in  the  ])ro- 
portiou  of  2-2.4  per  cent.,  whilst  the  normal  percentage  is  only 
1.6-1.9. 

The  characteristic  change  in  the  blood  is  its  being  abnormally 
charged  loith  sugar,  which,  since  its  discovery  by  Ambrosiani, 
has  repeatedly  been  detected,  and  even  subjected  to  quantitative 
analysis,  although  with  very  varying  results,  partly  in  conse- 
quence of  the  various  and  not  always  unexceptionable  methods 
of  investigation,  but  partly,  too,  because  in  an  examination  of 
cadaveric  blood  it  may  already  have  undergone  metamorphosis 
in  greater  or  less  quantity.  From  the  latter  circumstance  it  also 
happens  that  occasionally  no  sugar  at  all  is  found  in  diabetic 
blood. 

According  to  Corneliani,  the  sugar  in  the  blood  should  amount  to  about  one- 
eightli  of  that  existing  in  the  urine.  Maitland  found  four  grains  of  sugar  in  eight 
English  ounces  of  blood,  i.  <?.,  0.1  per  cent.,  Fonberg''  0.034  per  cent.,  C.  G.  Leh- 
mann*  never  more  than  0.047  per  cent,,  Drummond  0.2  per  cent.,  Rees  0.18  per 
cent.,  Pavy  *  0.53  per  cent.,  Gaethgens  0.2881  per  cent,  in  the  blood  of  the  right 
side  of  the  heart,  but  none  in  the  arterial  blood ;  and  finally,  Bock  and  Hoffmann 
0.3-0.35  per  cent.  The  latter,  together  with  Pavy,  -who,  as  it  appears,  found  the 
greatest  proportions,  examined  the  blood  obtained  by  cupping  during  life. 

Finally,  too,  in  one  case  acetone  was  found  in  the  blood  by 
Fetters  (at  least  in  the  blood  of  the  portal  vein).  From  its 
presence  in  the  urine  (q.  v.),  and  apparently  also  in  the  expired 
air,  we  may  conclude  that  it  may  be  present  in  the  blood  during 
life. 

As  in  the  blood,  so,  too,  has  sugar  been  found  in  most  of  the 
organs,  secretions,  and  exudations,  in  which  normally  it  occurs 
not  at  all,  or  only  in  very  slight  quantity :  thus,  besides  the 
liver,  in  the  brain  (Vernois,  Griesinger,  Jaffe),  in  the  inflamed 


'  See  Griesinger,  p.  366. 
'  Monograph,  p.  105. 

*  Med. -chem.  Untersuchungen.  4  Heft.  Berlin,  1871.  p.  551. 

*  Ann.  der  Chemie  und  Pharm.  LXIII.  1847.  p.  360. 

*  Lehrb.  der  phys.  Chemie.  II.  p.  217. 

*  Monograph,  jj.  105. 
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lung  (Grohe),  in  the  spleen  (Griesinger,  Grolie),  in  the  pancreas 
(Vernois),  in  the  kidneys  (Vernois,  Grohe),  in  the  testicles,  in 
the  muscular  substance  of  the  heart  (Grohe),  in  the  voluntary 
muscles  (Griesinger,  Gaethgens),  and  in  the  cerebro-spinal  huid 
(Bernard).  The  presence  of  sugar  in  exudations  and  dropsical 
effusions  is  of  no  special  significance,  unless  very  considerable  in 
amount,  since  they  frequently  contain  sugar  even  without  dia- 
betes ;^  but,  on  the  other  hand,  its  presence  in  pus  and  purulent 
discharges  is  all  the  more  remarkable  (Pavy,  Keller,^  Francis^), 
since,  according  to  Bock,  in  non-diabetics  the  sugar  immediately 
disappears  from  the  pathological  fluids  so  soon  as  they  become 
purulent.  As  regards  the  liver  in  particular,  sometimes  a  strik- 
ing amount  of  sugar  is  found  in  it  (01.  Bernard,  Stockvis, 
Kuehne),  and  sometimes  little  or  none  at  all.  The  latter  need 
not  be  wondered  at  in  those  cases  in  which  the  phenomena  of 
diabetes  had  disappeared  a  longer  or  shorter  time  before  death  ; 
but,  even  in  other  cases,  the  search  for  sugar  may  prove  unsuc- 
cessful, on  account  of  post-mortem  transformation  of  the  sugar 
(into  lactic  acid).  The  same  is  true  of  the  bile.  In  diabetes 
artificially  produced  in  animals  it  very  rapidly  becomes  saccha- 
rine— more  rapidly  than  the  urine  does  (CI.  Bernard),  which 
allows  of  the  supposition  that  it  is  saccharine  in  the  diabetes  of 
man  also.*  Moreover,  in  the  cadaver  sugar  may  be  diffused 
through  the  bile  from  the  liver,  but  it  may  disappear  again  by 
further  transformation. 

Glycogen  has  been  found  in  the  brain,  in  the  inflamed  pia 
mater,  in  the  inflamed  lung,  in  the  testicle,  and  in  the  spleen 
(Grohe,  Jaffe),  but,  as  Kuehne '  has  shown,  its  presence  is  inde- 
pendent of  the  diabetes.  As  glycogen  is  also  found,  under  nor- 
mal conditions,  not  merely  in  the  liver,  but  in  the  muscles  too, 
in  smaller  amount,  nothing  but  quantitative  analyses,  with  a 
comparison  of  its  quantity  in  diabetes  and  in  health,  can  be  of 


See  Bock^  in  Reichert  and  du  Bois-Reymond's  Archives.  1873.  p.  620. 
2  In  Nasse's  Unters.  zur  Physiol,  und  Pathol.  I.  p.  310. 
»  London  Med.  Gaz.  Feb.  13,  1847. 
According  to  Naunyn  (Archiv  f.  exp.  Pathol.  III.  p.  167),  the  bile  of  rabbits  and 
fowls  naturally  contains  a  small  amount  of  sugar. 
■■^  Virchow's  Archiv.  XXXII.  p.  536. 
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any  value.  Such  analyses  cannot  be  carried  out,  since,  as  is 
well  known,  the  conversion  of  glycogen  into  sugar  takes  place 
very  rapidly  in  the  cadaver.  Grohe's  statement,  liowever,  that 
glycogen  has  been  found,  although  in  small  quantity,  in  the 
liver  of  a  diabetic  whose  urine  had  contained  2.3  per  cent,  of 
sugar,  is  of  importance  in  connection  with  certain  theories  of  the 
nature  of  diabetes  mellitus,  since  it  justifies  the  conclusion  that 
the  liver  of  the  diabetic  did  not  cease  to  form  glycogen  during 
the  disease.    (Compare  "Theory,"  further  on.) 

In  regard  to  the  changes  in  the  other  secretions  and  excre- 
tions, see  below. 

Special  Symptomatology, 

State  of  the  Urinary  and  Sexual  Apparat^is. 

The  increase  in  the  quantity  of  the  urine  is  one  of  the 
earliest  and  most  constant  symptoms  of  diabetes,  and  is,  as  a 
rule,  in  direct  i^roportion  to  the  severit}^  of  the  disease.  In 
cases  of  moderate  gravity  the  amount  of  urine  passed  in  twenty - 
four  hours  varies  between  2,000  and  5,000  cubic  centimetres  ;  but 
larger  quantities,  up  to  six  and  eight  litres  daily,  are  nothing 
unusual,  and  now  and  then  a  still  more  copious  excretion  of 
urine  is  observed.  I  myself  have  several  times  seen  the  daily 
quantity  exceed  ten  litres,  and  in  one  instance  (in  a  man  thirty- 
three  years  old)  reach  12,200  c.c.  ;  Bence  Jones  saw  it  amount  to 
seven  gallons  in  a  man,  and  Peter  Frank  even  found  it  to 
exceed  52  lbs.  ;  but  Fonseca's  statement  that  a  diabetic  ha^ 
voided  208  lbs.  of  urine  in  a  day  must  rest  upon  an  error. 

Much  more  rarely  the  quantity  of  the  urine  is  normal,  or 
even  abnormally  small.  The  urine  often  contains  a  sensible 
amount  of  sugar,  without  its  quantity,  especially  at  the  begin- 
ning of  the  disease,  being  notably  increased — a  condition  wdiich, 
as  has  been  already  mentioned  (p.  878),  P.  Frank  has  designated 
as  diabetes  decipiens,  but  which,  as  has  likewise  been  stated 
above,  is  always  observed  at  times  only,  and  never  throughout 
the  whole  course  of  the  disease..  On  the  other  hand,  it  is  very 
common  for  the  urine  to  diminish  in  quajitity  coincidently  with 
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the  general  subsidence  of  the  diabetic  phenomena,  some  time 
before  the  fatal  termination.  Intercurrent  febrile  affections  like- 
wise usually,  but  not  always,  diminish  the  amount  of  the  urine 
and  the  other  diabetic  symptoms  (see  p.  874  et  seq.). 

Apart  from  these  special  circumstances,  the  amount  of  the 
urinary  secretion  is  governed,  in  general,  by  the  quantity  of 
water  ingested  with  the  food  and  drink,  rising  and  falling  with 
the  latter,  but  remaining,  as  a  rule,  somewhat  below  it.  Excep- 
tions to  this  occur,  especially  a  urinary  secretion  notably  less 
than  the  amount  of  water  taken,  when  the  system  is  losing  large 
quantities  of  water  by  unusual  channels,  as  in  diarrhoea,  the 
profuse  perspiration  of  febrile  diseases,  etc.  The  reverse  of 
this— an  excess  of  the  amount  of  urine  over  that  of  the  water 
drunk  and  taken  with  the  solid  food — takes  place  more  rarely, 
as  wlien,  according  to  Griesinger,  the  patient  cannot  drink  in 
proportion  to  his  thirst ;  but  it  may  happen  apart  from  this,  as 
appears  from  Gaethgens'  investigation,  for  example,  but  cer- 
tainly not  so  frequently  as  the  older  observers  assumed  on  the 
strength  of  mere  appearances.  In  such  a  case,  the  excess  of 
water  evacuated  in  the  urine,  as  well  as  in  other  ways,  as  by 
perspiration  and  defecation,  must  of  course  be  furnished  from 
the  store  of  water  present  in  the  body,  and  from  the  water  newly 
formed  by  the  oxidation  of  the  ingested  hydrogen.  It  has  often 
been  maintained  that  the  urinary  evacuation  in  diabetics  is 
greater  at  night  than  Ijy  day.  This  is  in  nowise  shown  by  the 
observations  at  our  command,  since,  on  the  one  hand,  the  very 
reverse,  namely,  a  greater  evacuation  of  urine  by  day,  has  been 
noticed  in  several  thoroughly  observed  cases  (see,  for  example, 
Limann,  Ott,  and  Kuelz) ;  and,  on  the  other  hand,  the  observa- 
tions of  Fetters,  Ott,  Leube,  and  Kraussold,  which  would  seem 
to  support  that  assertion,  were  made  under  very  unlike  condi- 
tions, so  that  they  do  not  in  any  wise  warrant  a  generalization 
of  the  results  thus  arrived  at— nay,  some  of  them  rather  point 
to  the  opposite  conclusion.^    So  many  individual  differences 

'  Thus,  for  example,  "day  "  and  "night"  are  used  in  quite  different  senses  by  the 
different  authors.  Ott  reckons  the  night  from  10  o'clock  in  the  evening  to  10  o'clock 
in  the  morning,  Leuhe  from  G  r.M.  to  6  A.M.,  and  Kraussold  from  7  p.m.  to  7  a.m. 
Ott's  patient  took  coffee,  etc.,  at  7  A.M.,  that  is  to  say,  during  the  "night;"  rose 
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come  into  play — habits,  soundness  of  sleep,  diet,  and  numerous 
other  collateral  circumstances — that  a  unii'orm  behavior  under 
all  conditions  is  not  to  be  thought  of.  One  point  of  difference 
between  the  behavior  of  the  urinary  excretion  in  a  healthy  per 
son  and  in  a  diabetic  was  first  shown  by  C.  Ph.  Falck,  and 
confirmed  by  Neuschler  and  Kuelz ;  it  consists  in  this,  that  the 
increase  in  the  quantity  of  the  urine  after  taking  water  occurs 
much  more  slowly  in  diabetics  than  in  the  healthy.  Falck 
explained  this  fact  by  a  retardation  of  the  absorption  of  water 
in  the  intestine  ;  but  J.  Vogel  has  given  another  explanation,  in 
consonance  with  his  theory  of  diabetes.    (See  "Theory.") 

In  proportion  as  the  urine  increases  in  quantity,  its  color 
becomes  lighter,  owing  to  dilution  of  the  coloring  matter.  Even 
with  a  moderate  increase  of  the  secretion,  the  urine  has  an 
abnormally  light  color,  verging  on  greenish,  and  with  a  greater 
increase,  especially  in  thin  layers,  it  looks  almost  entirely  color- 
less and  as  clear  as  water.  It  is  also  a  result  of  the  high  propor- 
tion of  water,  that  diabetic  urine  is  almost  always  clear  and  free 
from  the  sediments  which  form  in  urine  deficient  in  water,  by 
precipitation  of  the  somewhat  insoluble  uric  acid  and  its  salts. 
If  the  quantity  of  the  urine  becomes  diminished  from  any  of 
the  above-mentioned  causes,  or  in  consequence  of  a  temporary 
improvement  in  the  disease,  free  play  is  again  given  to  the 
formation  of  sediments.  On  standing  for  a  length  of  time,  par- 
ticularly in  a  warm  place,  saccharine  urine  becomes  turbid  from 
the  development  of  fermentation-fungi. 

The  odor  of  the  urine,  in  the  course  of  a  few  hours,  if  not 
immediately  after  its  evacuation,  is  very  often  peculiarly  aro- 
matic, likened  by  the  older  physicians  to  that  of  hay.  Accord- 
ing to  recent  observations,  the  causes  of  this  are  to  be  found  in 
acetone  and  alcohol.  If  the  urine  is  very  highly  saccharine,  it 
may  have  a  sweet  taste ;  but  nowadays,  with  our  trustworthy 


between  nine  and  ten— in  the  "  night"  agcain,  etc.  That  the  patients  of  the  different 
observers  took  their  food,  especially  the  evening  meal,  at  various  times — one  while  it 
was  still  "  day,"  and  another  when  it  was  already  "night ;  "  that  their  mode  of  life  in 
other  respects,  as  exercise  and  rest,  was  very  unlike ;  and  much  else  in  addition — 
should  likewise  not  be  left  out  of  account. 


896 


SENATOR.  —  DI ABKTK8  MELLITUS. 


and  convenient  methods  of  detecting  sugar,  this  test  is  of  no 
value  at  all. 

The  reaction  of  the  urine  is  not  only  acid  wliile  it  is  fresh, 
but  it  remains  so  much  longer  than  it  generally  does  in  healthy 
urine,  and  especially  that  which  is  very  watery.  This  is  occa- 
sioned by  the  formation  of  acid  in  connection  with  the  fermen- 
tation of  the  sugar.  Montegazza's  statement,  that  it  does  not 
become  alkaline  even  after  the  prolonged  use  of  bicarbonate  of 
soda,  I  do  not  find  confirmed. 

Saccharine  urine  always  has  an  unnaturally  high  speclfw 
gramty.  which,  while  due  to  the  contained  sugar,  is  not  necessa- 
rily in  precise  proportion  to  it,  since  the  other  solid  constituents 
of  urine  have  some,  although  much  lighter,  influence  upon  its 
weight.  At  an  early  period  the  specific  gravity  exceeds  the  phy- 
siological limits  (1.020-1.025),  and  very  commonly  rises  to  1.035 
or  1.040,  nay,  even  to  1.060.  Bouchardat  observed  a  specific 
gravity  as  high  as  1.074.  Exceptionally,  in  weakl}^  patients  or 
those  who  are  very  much  enfeebled,  we  may  find  the  urine  sac- 
charine indeed,  but  yet  of  natural,  or  even  abnormally  low,  spe- 
cific gravity,  probably  because  a  portion  of  the  sugar  has  ali'eady 
undergone  fermentation,  while  the  other  solid  constituents  (urea, 
salts,  etc.)  are  so  small  in  amount  that  the  sugar  still  present 
does  not  suffice  to  raise  the  weight.  The  quite  exceptional 
observations  of  Pavy,  wiio  once  found  a  specific  gravity  of  1.010, 
and  of  Dickinson,  who  saw  it  fall  as  low  as  1.008,  are  probably 
to  be  explained  in  this  way. 

The  sugar,  which  forms  the  characteristic  element  of  the 
urine,  is  grci'pe  sugar  (starch-  or  amorphous  (Kriimelzucker) 
sugar,  glucose,  or  dextrose),  distinguished  by  its  ready  solubility 
in  water  and  alcohol,  by  its  rotating  the  plane  of  polarization  to 
the  right,  aiid  by  its  capacity  for  fermentation.  Its  quantity 
varies  widely  in  different  cases,  and  at  different  times  in  one  and 
the  same  patient.  The  proportion  of  sugar  to  urine  may  range 
from  slight,  but  still  perceptible  traces  up  to  10  and  even  14  per 
cent.,  according  to  Vauquelin  and  Segalas  and  Lehmann ;  and 
accordingly  the  amount  excreted  daily  will  vary  from  a  few 
grammes  to  a  kilogramme  and  over.  The  highest  quantity  in 
twenty-four  hours,  carefully  examined,  seems  to  have  been 
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observed  by  Dickinson  in  a  man  twenty-iive  years  old,  wlio 
voided  fifty  English  ounces  of  sugar  (about  1,500  grammes).  As 
a  rule,  however,  the  daily  evacuation  does  not  exceed,  for  any 
considerable  length  of  time,  200  or  300  grammes,  rising  higher 
only  in  very  severe  and  advanced  cases. 

For  the  most  part  the  absolute  amount  of  sugar  excreted  in 
the  urine  keeps  pace  w^ith  the  excretion  of  water,  so  that,  in 
o-eneral,  more  susar  is  excreted  when  the  urine  is  abundant  than 
when  it  is  scanty,  and  vice  vei^sd.  Hence,  M^hatever  affects  the 
quantity  of  the  urine  usually  affects  that  of  the  sugar  in  the 
same  direction.  Exceptions  to  this  occur,  however,  especially 
during  short  spaces  of  time,  as  in  the  various  periods  of  the  day, 
depending,  as  a  rule,  upon'*the  quality  and  quantity  of  the  solid 
food  taken.  Food  containing  starch  or  sugar,  for  example,  in- 
creases the  excretion  of  sugar  in  every  case  and  very  speedily, 
and,  if  a  good  deal  of  fluid  be  not  taken  at  the  same  time,  in 
greater  proportion  than  it  does  the  excretion  of  water.  The 
influence  of  the  sugar  and  starchy  matters  ingested  is  manifested 
in  so  short  a  time  as  half  an  hour  (Kuelz,  Beitr.  I.,  p.  122),  and 
may  be  at  an  end  in  from  four  to  six  hours,  although  it  com- 
monly lasts  longer.  Thus,  it  may  happen  that  the  sugar  may 
wholly  disappear  at  a  time  long  after  a  meal,  as  was  remarked 
by  Boucliardat  in  1839,  by  Baudrimont,^  and  by  others— a  course 
which  is  very  often  observed  in  the  beginning  of  the  disease  or 
in  slight  cases.  Under  an  exclusively  animal  diet,  on  the  other 
hand,  the  variations  occasioned  by  the  meals  are  less  pronounced, 
probably  because  with  this  dit  t  the  formation  of  sugar  is  not  so 
rapid  and  abundant,  and  therefore  its  excretion  takes  place  more 
gi'adually  and  slowly.  It  has  already  been  mentioned  that,  in 
mild  cases  or  in  the  early  stage,  the  excretion  of  sugar,  together 
usually  with  the  other  morbid  phenomena,  may  be  made  to  dis- 
appear entirely  by  animal  diet.  Finally,  it  must  be  added  that, 
as  stated  by  Bouchardat  and  recently  confirmed  by  Kuelz,  the 
sugar  in  the  urine  and  other  secretions  may  decrease  in  quantity 
and  wholly  disappear  for  the  time  being  under  the  influence  of 
muscular  movements. 


'  Comptea  rendus.  XLI.  p.  176. 
VOL.  XVI.— 57 
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Urea  is  almost  always  excreted  in  abnormally  large  amount  by 
diabetics,  as  any  one  may  easily  convince  himself  in  every  case. 
The  quantity  voided  in  twenty-four  hours  may  amount  to  twice 
or  thrice  the  normal,  so  that  in  adults  a  discharge  of  100  grammes 
and  even  more  (142  grammes  in  a  case  of  Dickinson's)  has  repeat- 
edly been  ascertained.  The  greatest  increase  in  the  quantity  of 
urea  observed  by  myself  (see  Medergesaess,  Inaug.  Diss.)  oc- 
curred in  a  girl  twelve  years  old,  weighing  at  the  outset  20.5  and 
afterwards  17  kilogramtnes,  who  passed  daily  54.05,  51.33,  and 
on  one  occasion  69.92  grammes  of  urea,  together  with  353,  475, 
and  570  grammes  of  sugar;  whereas,  under  ordinary  circum- 
stances, children  of  that  age  excrete  only  about  14  grammes  of 
urea— an  increase,  therefore,  to  nealiy  jim  times  the  normal ! 
The  earlier  statements  of  Berzelius,  Prout,  and  E.  Schmid,  that 
the  urea  is  diminished  in  diabetes,  or  that  it  is  not  present  in  the 
urine  at  all,  either  rest  upon  defective  methods  of  investigation, 
or  else  refer  to  the  2^Grcentage  of  urea  contained  in  the  urine, 
which  is,  to  be  sure,  abnormally  small  in  proportion  to  its  great 
abundance  of  water  ;  or,  finally,  they  were  owing  to  special  cir- 
cumstances which  did  not  warrant  any  conclusion  in  regard  to 
the  usual  state  of  things  in  diabetes,  as,  for  instance,  the  exami- 
nation of  the  urine  of  very  reduced  patients  who  were  near  their 
end,  and  the  like. 

The  increased  excretion  of  urea  depends  primarily  upon  the 
large  quantities  of  food  taken  to  appease  the  hunger,  and  espe- 
cially upon  the  highly  albuminous  food  which  patients  take, 
upon  medical  advice,  indeed,  as  a  rule.  An  additional  reason, 
however,  is  to  be  sought  for  in  the  increase  of  the  liquids  in- 
gested and  of  the  urine  excreted ;  for  it  is  well  known  that  the 
quantity  of  urea  is  thus  increased,  partly  because  it  is  more 
thoroughly  washed  out  of  the  tissues,  partly  because  it  is  formed 
in  augmented  quantity,  rising,  as  appears  from  the  researches  of 
Boecker,  Genth,  Kaupp,  Mosler,  and  V oit,  at  the  average  rate  of 
about  0.3  or  0.4  gramme  for  every  100  grammes  of  urinar}^  water. 
It  was  shown,  however,  by  the  comparative  researches  of  Reich, 
Gaethgens,  Pettenkofer,  and  Voit,  that  diabetics,  even  upon  a 
highly  nitrogenous  diet,  did  not  thereby  gain  in  weight  by  assi- 
milating the  nitrogenous  material  as  did  healthy  persons  living 
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nnder  the  same  external  conditions,  but  they  voided  with  tlie 
nrine  more  azote  than  the  Latter  and  more  than  corresponded 
with  tlie  ingesta,  even  if  tliey  drank  no  more  water  and  passed 
no  more,  or  but  little  more,  nrine  than  the  persons  with  whom 
they  were  compared.  Hence,  it  follows  that  in  these  diabetics 
there  was  an  increased  metamorphosis  of  nitrogen  peculiar  to 
the  disease  and  independent  of  the  two  first-mentioned  causes. 
Since  this  increase  was  positively  ascertained,  it  has  been  re- 
garded by  many  as  a  process  taking  place  in  all  diabetics  with- 
out exception,  and  the  very  essence  of  the  disease  has  been  sought 
for  in  increased  decomposition  of  albumen  into  urea  and  sugar, 
not  occasioned  by  external  causes,  but  taking  place  specifically 
at  the  expense  of  the  body  itself.  But,  without  limitation,  this  is 
not  correct.  The  cases  in  which  the  excretion  of  urea  was  ascer- 
tained as  not  to  be  explained  by  the  greatly  augmented  inges- 
tion of  food  and  excretion  of  urine,  were,  as  appears  from  the  high 
excretion  of  sugar  and  from  the  accompanying  data,  very  severe 
from  the  beginning  or  very  far  advanced  cases  of  diabetes,  such 
as,  it  is  in  the  highest  degree  probable,  would  still  have  gone 
on  excreting  sugar  even  with  a  protracted  exclusion  of  hydro- 
carbons from  the  diet.  Direct  observations  in  regard  to  this, 
extending  over  several  days,  were  not  made  in  the  cases  in  ques- 
tion. For  such  cases,  or  for  the  majority  of  them,  the  assump- 
tion of  an  increased  destruction  of  the  albumen  of  the  body  is 
indeed  correct,  although,  even  in  these  cases,  loss  of  weight  may 
be  avoided,  at  least  for  the  time  being,  by  an  inordinate  con- 
sumption of  meat  and  fat  (compare  Pettenkofer  and  Voit,  Vers. 
VIII  and  IX).  For  milder  cases,  on  the  other  hand,  or  for  a  case 
in  the  earlier  stage,  for  one  in  which  no  sugar  is  excreted  while 
exclusively  animal  diet  is  used,  an  excessive  loss  of  urea,  inde- 
pendent of  the  diet  and  of  the  heightened  diuresis,  has  not  been 
shown  and  is  very  improbable.  In  patients  of  this  sort  the 
increase  in  the  loss  of  urea  does  not  generally  reach  a  high 
degree,  but  is  kept  within  moderate  bounds,  and  in  such  cases,  at 
all  events,  the  increased  ingestion  of  albuminates  and  water  will 
suffice  to  explain  the  augmented  discharge  of  urea  until  the  con- 
trary has  been  proved  by  adequate  investigations  into  the  meta- 
morphosis of  elements  in  such  diabetics.     The  very  fact  that 
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in  them  the  exclusion  of  the  hydrocarbons  from  the  food  puts 
a  stop  to  the  excretion  of  sugar,  makes  rather  against  than  in 
favor  of  a  specific  increase  of  the  destruction  of  albumen.^ 

In  accordance  with  the  theory  of  a  decomposition  of  albumen 
into  urea  and  sugar,  we  ought  to  find  a  definite  relation  between 
the  quantities  of  the  two  substances  excreted  in  the  urine.  Such, 
however,  is  not  the  case,  least  of  all  in  those  cases  in  which,  to- 
gether with  albumen,  variable  amounts  of  sugar  or  starch  are 
taken  with  the  food,  which  immediately  increase  the  excretion 
of  sugar.  Neither  can  we  reasonably  expect  it  by  deducting 
from  the  excretion  the  amount  of  sugar  or  starch  eaten,  or  if  the 
excretion  of  sugar  takes  place  merely  at  the  expense  of  the 
other  constituents  of  the  food  or  of  the  bod}^,  and  for  just  this 
simple  reason,  that  the  whole  amount  of  sugar  and  urea  do  not 
enter  the  urine  as  fast  as  they  are  formed,  but  in  different  pro- 
portions. Sensible  quantities  of  sugar  enter  into  most  of  the 
secretions,  transudations,  and  exudations,  whilst  urea  gains 
entrance  to  but  very  few  of  them,  and  then  generally  only  in 
traces.  Besides,  it  is  certain  that  even  in  diabetics  not  all  the 
sugar  taken  into  the  body  or  formed  therein  is  excreted  without 
having  been  made  use  of,  but  is  consumed — sometimes  more  of 
it  and  sometimes  less ;  and  so  on  this  account  we  cannot  say 
that  there  is  an  invariable  relation  between  the  excretion  of 
sugar  and  that  of  urea. 

Neither  is  there  any  constant  relation  between  the  amount  of 
urinary  water  and  that  of  urea,  for  the  quantity  of  the  latter  is 
chiefly  governed  by  the  proportion  of  nitrogen  in  the  food,  and 
in  particular  is  notably  increased  by  a  highly  albuminous  diet, 
which  so  commonly  lowers  the  quantity  of  sugar  and  water  in 
the  urine. 

In  diabetes,  as  in  many  other  diseases,  a  febrile  condition  in- 
creases the  amount  of  urea  (Gaethgens). 

Uric  acid  is  probably  always  present  in  diabetic  urine, 
although  it  frequently  cannot  be  recognized  by  the  methods 

'  Jeanneret  {Nminyn)  observed,  in  a  dog  poisoned  with  carbonic  oxide,  sugar  in  the 
urine  and  an  increase  of  urea,  which  was  not  to  be  explained  by  the  augmented  secretion 
of  urine  alone.  But  the  disturbances  caused  by  carbonic  oxide  are  too  manifold  and 
far-reaching  for  this  experiment  to  be  esteemed  conclusive. 
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ordinarily  employed  (precipitation  by  muriatic  acid),  because  it 
remains  wholly  or  in  great  part  dissolved  in  the  watery  urine, 
and  perhaps  also  on  account  of  certain  peculiar  conditions  of 
admixture  which  interfere  with  its  precipitation.  According  to 
Naunyn  and  Riess  and  Kuelz,  it  is  possible  by  other  methods, 
as,  for  instance,  by  precipitation  of  the  urine  with  acetate  of 
mercury  after  it  has  been  filtered  through  precipitated  sugar  of 
lead,  to  recognize  the  uric  acid ;  but  the  quantities  thus  found, 
never  exceeding  0.7  or  0.8  gramme,  are  usually  somewhat  below 
the  normal,  especially  if  we  take  into  account  the  increased  evac- 
uation of  urea  with  which,  under  other  circumstances,  that  of 
uric  acid  ordinarily  goes  hand  in  hand.  If  the  urine  be  concen- 
trated, as  it  is  in  many  cases  at  the  beginning  of  the  disease  or 
during  a  temporary  improvement,  the  uric  acid  is  not  only 
easily  precipitated  by  the  addition  of  muriatic  acid,  but  it  often 
shows  itself  on  the  mere  cooling  of  the  urine,  and  that  in  greater 
quantity  by  reason  of  the  acidity  being  more  marked  in  saccha- 
rine than  in  normal  urine.  In  this  sense  we  may  assent  to  the 
remark  of  Prout  and  others,  that  the  occurrence  of  uric  acid  sed- 
iments is  of  favorable  import. 

Febrile  conditions  increase  the  amount  of  uric  acid,  as  well  as 
that  of  urea  (Gaethgens). 

Hippuric  acid  has  been  detected  in  diabetic  urine  by  Leh- 
mann,'  Ambrosiani,  Simon,  Huenefeld,  and  Duchek,  and,  it  is 
said,  in  greater  quantity  than  in  normal  urine;  indeed,  W. 
Wicke '  recognized  it  on  the  mere  addition  of  muriatic  acid  to 
the  diabetic  urine.  As  a  certain  vegetable  diet  considerably 
increases  the  excretion  of  hippuric  acid,  and  as  a  specially  ani- 
mal diet  lowers  it,  we  must  await  further  investigations  with, 
special  reference  to  the  diet  and  to  the  substances,  such  as  ben- 
zoic and  chinic  acids,  which  may  happen  to  favor  the  formation 
of  hippuric  acid,  before  coming  to  a  conclusion  in  regard  to  its 
actual  variations  in  diabetes. 

Winogradoff,  Stopczanski,  Gaethgens,  and  K.  B.  Hofmann  * 


'  Diss,  de  urinti  diabetica.    Lipsiae,  1835. 
2  Zeitschr.  f.  rat.  Med.  N.  F  VII.  p.  311. 
8  Virchow's  Archiv.  XLVIII.  p.  358. 
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could  find  but  very  small  quantities  of  creatinine,  or  none  at  all, 
in  the  urine.  This,  as  I  venture  to  assume  after  numerous 
examinations  of  my  own,  was  chiefly  owing  to  the  method 
employed  by  them  for  its  detection,  which  gives  too  small  an 
amount  of  creatinine  in  diabetic  urine.  By  a  modification  of  it 
I  have  been  able  to  detect  a  normal  and  even  an  abnormally 
high  excretion  of  creatinine — as  much  as  1.43  and  1.86  grammes 
in  twenty-four  hours.'  In  other  cases,  it  is  true,  I  too  have 
found  relatively  low  proportions,  but  probably  this  was  the  fault 
of  the  method,  which  cannot  always  be  carried  out  with  quite 
enough  uniformity.  If,  in  a  portion  of  the  cases  of  diabetes,  the 
excretion  of  creatinine  shall  actually  be  found  diminished,  the 
fact  would  be  in  the  highest  degree  remarkable,  and  at  present 
inexplicable,  taken  in  connection  with  the  circumstance  that  the 
diet  of  diabetics — who  eat  a  good  deal  of  meat,  which  chiefly 
affects  the  amount  of  the  excretion  of  creatinine— is  precisely  the 
one  which  is  very  rich  in  creatinine  (or  in  creatine),  as  well  as 
with  the  fact  that,  according  to  the  observations  which  are  at 
hand  in  regard  to  the  matter  (see  above,  p.  881),  their  muscles 
are  not  also  abnormally  deficient  in  it.  In  regard  to  the  condi- 
tion of  the  nervous  tissue  (brain),  in  which,  next  to  the  muscles, 
the  largest  amount  of  creatine  is  found  in  health,  no  observations 
have  been  made. 

In  common  with  other  nitrogenous  constituents,  creatinine 
also  is  excreted  in  increased  quantity  during  febrile  conditions, 
according  to  Gaethgens. 

Of  the  inorganic  constituents  of  the  urine,  sulpliuric  and 
])liosplioriG  acids,  being  chiefiy  produced  b}^  the  decomposition 
of  albuminates,  are  generally  proportionate  to  the  urea,  and  are, 
therefore,  like  the  latter,  usually  somewhat  increased.  On 
account  of  the  small  daily  excretions  which  are  to  be  considered, 
the  variations  are  not  always  very  striking ;  but  with  a  very 
abundant  meat  diet  quite  considerable  quantities  are  sometimes 
observed— double  or  triple  the  normal.  Thus  Parkes  found  a 
daily  excretion  of  4.19  and  5.4  grammes  of  sulphuric  acid, 
instead  of  the  normal  amount  of  2-2.5  grammes  ;  and  phosphoric 


1 1  shall  shortly  contribute  the  details  upon  this  point  in  Virchow's  Ai-chiv. 
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acid,  which,  under  ordinary  circumstances,  is  excreted  to  tlie 
average  amount  of  3.5  grammes,  has  repeatedly  been  seen  to 
reach  5  grammes,  and  even  more,  indeed,  in  a  few  cases ;  thus, 
Seegen  speaks  of  0.6  gi-ammes,  and  Houghton  of  as  much  as  13 
grammes. 

The  excretion  of  chlorine  (as  chloride  of  sodium)  depends 
almost  altogether  upon  its  ingestion  in  the  food,  and  therefore, 
on  account  of  the  increased  appetite,  it  too  is  augmented  as  a 
rule.  Perhaps,  also,  the  heightened  secretion  of  urine  exerts 
some  inlluence  upon  this  increase,  since,  according  to  Boecker, 
Gen  til,  Kaupp,  and  Hosier,  for  each  additional  100  cubic  centi- 
metres of  urinary  water  0.22  gramme  more  salt  is  excreted  on  an 
average.  Possibly  we  may  thus  explain  why  Gaethgens  observed 
in  his  patient  a  somewhat  greater  daily  excretion  of  salt  (15.43 
grammes)  than  in  himself  (^13. 01),  under  quite  the  same  dietetic 
conditions,  unless  some  special  circumstances,  such  as  the  loss 
by  perspiration,  etc.,  came  into  play. 

As  regards  the  behavior  of  the  bases  present  in  the  urine,  in 
the  first  place  the  alJcaline  earths^  in  combination  with  phos- 
phoric acid,  have  been  found  in  abnormally  great  amount  by 
various  observers.  Thus  Neubauer  ^  saw  in  the  urine  of  a  dia- 
betic child  six  years  old,  as  the  mean  of  nine  days,  a  daily  ex- 
cretion of  0.711  gramme  of  phosphate  of  lime  (about  double  the 
normal  quantity  for  an  adult\  and  0.388  gramme  of  phosphate 
of  magnesia  (the  normal  amount  in  the  adult  being  about  0.6 
gramme).  Boecker  found,  in  an  adult  diabetic,  4.239  grammes 
of  the  two  salts  together  ;  Benecke,^  1.11  grammes  of  phosphate 
of  lime  and  1.72  grammes  of  phosphate  of  magnesia ;  J.  Vogel, 
the  enormous  quantity  of  more  than  30  grammes  of  lime  in  one 
day  (perhaps  in  consequence  of  an  abnormal  ingestion  of  lime  ?) ; 
and  Gaethgens,  0.954  gramme  of  phosphate  of  lime  and  0.599  of 
phosphate  of  magnesia,  whilst  a  healthy  person,  under  like  cir- 
cumstances, excretes  daily  only  between  0.801  and  0.417.  Finally, 
Dickinson  found,  in  a  woman  thirty-live  years  old,  while  not 


'  Journal  f.  pract.  Chemie.  LXVII.  p.  65. 

*  Zur  Physiol,  und  Pathol,  des  phosphors,  und  oxals.  Kalks.  2  Beitrag.  Gcittingen, 
1850,  p.  19. 
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upon  an  exclusively  animal  diet,  an  average  of  2.76  grammes  of 
lime  as  the  mean  of  two  days — from  nine  to  ten  times  the  normal 
amount ;  and,  while  upon  a  strict  meat  diet,  8.19  and  3.38 
grammes,  together  with  0.52  gramme  of  magnesia  (about  double 
the  normal) ;  in  other  cases  the  increase  of  the  two  bases  was  less 
considerable,  and  in  still  others  their  excretion  did  not  exceed 
the  normal,  although  it  was  impossible  to  discover  the  causes  of 
these  variations  in  the  diet  or  in  an  extraordinary  ingestion  of 
those  alkaline  earths.  Dickinson  supposes  that  a  heightened 
excretion  of  lime  takes  place  in  those  cases  in  which  there  arc 
profound  changes  in  the  nervous  system,  and  seeks  to  explain  it 
by  the  large  amount  of  phosphoric  acid  which  is  set  free  by  the 
destruction  of  nerve-tissue,  acting  as  a  solvent  upon  the  lime  in 
the  organism,  and  thus  effecting  its  excretion. 

There  are  but  very  scanty  data  in  regard  to  the  peculiar  alka- 
lies of  the  urine.  It  follows,  from  what  has  been  said  about  the 
excretion  of  chlorine^  that  these,  and  more  particularly  the 
sodium,  are  usually  excreted  in  increased  amount.  Gaethgens 
also  found  more  alkalies,  in  combination  with  'pUosjjlioriG  acid^  ' 
in  the  diabetic  than  in  the  healthy  person.  Dickinson  did  not 
find  the  alkaline  salts  increased. 

Abnormal  constituents^  apart  from  sugar,  are  not  infrequently 
found  in  diabetic  urine,  and,  above  all,  albumen.  The  data  in 
regard  to  the  frequency  of  its  presence  are  very  various,  perhaps 
on  account  of  its  not  always  being  sought  for,  perhaps  also 
because  in  many  cases  it  appears  only  at  times.  Garrod  found 
albumen  in  10  per  cent,  of  all  cases,  and  v.  Dusch  in  28.5  per 
cent.  Smoler  observed  it  in  one  out  of  six  cases,  and  I  myself 
in  two  out  of  sixteen  cases,  some  of  which  were  under  prolonged 
observation,  and  others  seen  but  casually.  The  percentage  of 
albumen  is  almost  always  very  slight  so  long  as  the  quantit}^  of 
the  urine  is  markedly  increased,  and  on  account  of  that  increase. 

Formerly,  and  even  up  to  the  most  recent  time,  this,  as  Avell 
as  almost  every  albuminuria,  was  considered  as  a  symptom  of 
"Bright's  disease  of  the  kidneys."  The  state  of  the  urine  is 
indeed  suggestive  of  contracted  kidneys,  in  which  likewise  a 
pale,  clear,  slightly  albuminous  urine  is  commonly  voided  in 
large  quantities.     But,  as  has  already  been  mentioned  while 
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speaking  of  the  post-mortem  appearances,  contracted  kidney  is 
found  only  exceptionally  in  diabetes  mellitus,  and,  moreover,  in 
most  of  the  accounts  which  mention  the  albuminuria  of  diabetics, 
we  look  in  vain  for  those  conditions  in  the  urine  which  are  found 
in  the  stages  of  nephritis  which  so  commonly  precede  the  con- 
tracted kidney,  as  well  as  for  other  signs  to  warrant  the  diag- 
nosis. As  a  rule — and  such  was  the  case,  too,  in  both  the  cases 
observed  by  me — the  urine  contains  no  morphological  elements 
whatever,  neither  red  nor  white  blood  (or  pus)  corpuscles,  nor 
epithelium  or  their  detritus,  nor  casts ;  as  a  rule,  too,  there  is 
no  hypertrophy  of  the  heart.  There  is,  then,  nothing  to  justify 
the  assumption  that  the  albuminuria,  which  is  one  of  ilie  com- 
monest occurrences  in  diabetes,  is  occasioned  by  diffuse  nephritis, 
although  it  cannot  be  denied  that  the  latter  may  supervene  as  an 
exceptional  complication.  The  same  is  true  also  of  amyloid 
degeneration  of  the  kidneys,  in  which  likewise  the  urine  is 
observed  to  be  similar  to  what  has  been  described,  although 
generally  richer  in  albumen.^  This,  too,  is  but  very  rarely  found 
in  diabetes  mellitus — much  more  seldom,  at  all  events,  than  albu- 
minuria ;  and  besides,  we  should  ovXy  quite  exceptionally  dare 
venture  to  diagnosticate  it,  in  case  of  very  advanced  pulmonary 
phthisis,  with  involvement  of  other  organs.  No  more  should  we 
suspect  static  hyperemia  of  the  kidneys  and  its  sequelae,  which, 
to  be  sure,  likewise  lead  to  the  evacuation  of  albumen  in  the 
urine ;  for  in  them  the  renal  secretion  differs  entirely  from  that 
of  diabetes.  Dropsical  effusions,  particularly  anasarca,  which,  as 
a  rule,  belongs  to  each  of  the  three  renal  affections  named,  are 
very  rare  in  diabetes  mellitus,  even  when  albuminuria  is  present. 
It  is  not  until  the  derangement  of  nutrition  has  reached  the 
highest  degree,  and  death  by  marasmus  is  impending,  that  oedema 
makes  its  appearance  in  the  lower  limbs. 

We  must  therefore  assume  that  the  albuminuria  now  under 
consideration  does  not  depend  upon  any  profound  textural 
change  in  the  kidneys,  but  upon  some  process  less  grave,  and 


'  In  amyloid  degeneration,  as  in  contracted  kidney,  the  low  specific  gravity  of  the 
urine  forms,  as  is  well  known,  an  important  sign.  This,  of  course,  would  be  vitiated 
by  the  saccharinity  in  case  of  coincident  diabetes  mellitus. 
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capable  of  retrogression  under  certain  circumstances,  in  con- 
sequence of  wliicli  either  the  transition  of  albumen  from  the 
blood  into  the  urine  is  favored,  in  which  case  an  abnormal  condi- 
tion of  diffusion  is  present,  or  else  the  epithelium  becomes  inca- 
pable of  assimilating  the  albuminous  nutritive  material  which 
reaches  it.  It  is  not  likely  that  the  escape  of  albumen  is  in  any 
wise  occasioned  by  the  saccharinity  of  the  blood  flowing  through 
the  renal  vessels,  because  in  the  majority  of  cases  of  diabetes 
there  is  no  albuminuria,  and  because  the  latter,  as  has  already 
been  mentioned,  is  intermittent  even  while  the  excretion  of  sugar 
is  uninterrupted.  On  the  contrary,  in  any  nutritive  disturbance 
of  the  renal  epithelium  observed  in  diabetes,  which  has  already 
been  considered  (p.  889),  the  causes  of  the  albuminuria  are  to  be 
found  in  its  hypertrophic  swelling  and  fatty  infiltration.  Now, 
since  these  changes  border  upon  the  physiological  state,  and 
form  but  the  very  first  steps  towards  pathological  changes,  the 
appearance  and  disappearance  of  albumen  from  time  to  time  is 
readily  intelligible. 

There  are  still  other  facts  which  merit  consideration  in 
explaining  this  albuminuria,  such  as,  in  the  first  place,  the  cir- 
cumstance that,  according  to  CI.  Bernard's'  statement,  injury  of 
the  fourth  ventricle  at  a  point  a  little  above  the  situation  of  the 
so-called  sugar-point  (Zuckerstich)  gives  rise  to  albuminuria. 
Since  in  many  cases  of  diabetes  an  irritation  of  the  floor  of  the 
fourth  ventricle,  analogous  to  the  sugar-point,  must  be  inferred, 
it  is  fair  to  suppose  that,  if  the  irritation  become  more  widely 
diffused,  albumen  as  well  as  sugar  may  enter  the  urine,  and  thus 
the  albuminuria  of  diabetics  arise.  Moreover,  we  may  suppose, 
at  least  in  cases  in  which,  as  is  so  common,  patients  take  a  good 
many  eggs  with  their  animal  diet,  that  the  white  of  eggs  eaten  in 
great  quantities  occasions  albuminuria,  as  has  been  ascertained 
by  numerous  investigators  since  attention  was  first  called  to  it 
by  Patrick  Tegart,  in  1845.  Finally,  too,  the  pyelitis  which  not 
infrequently  occurs  in  diabetics  (see  p.  889),  may  give  rise  to 
albuminuria,  but  only  in  connection  with  the  suppuration  which 
is  present.    It  has  already  been  mentioned,  however,  that  pus- 


'  Let^ons,  etc.  p.  136. 
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corpuscles  and  other  morphological  elements— especially  such  as 
serve  to  indicate  pyelitis,  as  epithelium  from  the  pelvis  of  the 
kidney— are  not,  as  a  rule,  found  in  the  albuminous  urine  of 
diabetics. 

Iiwsite  was  first  detected  in  the  urine  of  a  diabetic  by  Volil,^ 
taking  the  place  of  the  grape  sugar,  which  gradually  disappeared, 
so  that  the  mellituria  passed  into  an  inosituria,  the  other  plieno- 
mena  persisting,  particularly  the  increased  urinary  excretion. 
The  amount  of  inosite  was  so  considerable  in  this  case  that  from 
18  to  20  grammes  could  be  extracted  from  the  urine  daily  ;  after- 
wards inosite  was  found  by  Neukomm  also  in  a  diabetic,  and  in 
this  instance  along  with  sugar  ;  it  was  also  found  by  Gallois  '  in 
five  out  of  thirty-eight  diabetics  ;  and  by  Kuelz  (Beitr.  I.  p.  119), 
in  one  case,  together  with  sugar,  too,  in  varying  quantities,  whilst 
in  other  cases  he  failed  to  find  it  when,  as  is  more  remarkable, 
the  patients  had  eaten  considerable  amounts  of  inosite  with  their 
food  (green  beans).  What  significance  attaches  to  the  appear- 
ance of  inosite  in  the  urine  is  thus  far  wholly  obscure.  Besides 
diabetes  mellitus,  inosite  occurs  also  in  diabetes  insipidus  (q.  v.), 
as  well  as  in  albuminuria  (twice  in  twenty -five  cases,  according 
to  Gallois),  under  quite  unknown  conditions.  In  one  instance 
also  Gallois  saw  inosite  alternating  with  sugar  in  the  urine  of  a 
rabbit  which  had  been  pithed  after  the  manner  of  Bernard,  whilst 
it  was  absent  from  the  urine  of  other  rabbits  operated  upon  in 
the  same  way ;  just  as,  in  general,  it  is  often  not  found  in 
human  beings  affected  with  diabetes. 

Quite  recently  acetone  and  alcohol  have  been  discovered  in 
saccharine  urine,  accounting  for  its  wine-like  odor  noticed  by 
the  older  physicians  —  the  former  being  altogether  due  to  a 
decomposition  of  the  diaceiate  of  ethyl  likewise  present,  and  the 
latter,  in  part  at  least,  to  this  cause,  and  in  part  proceeding  per- 
haps from  the  sugar.  Fetters  first  discovered  acetone  in  diabetic 
urine,  and  Kaulich  confirmed  this  discovery  in  several  cases,  as 
did  also  Alsberg(see  Ruickoldt),  Burresi,  Cantani,  and  others. 


'  Archiv  fiir  physiol.  Heilk.  1858.  p.  410. 

2  Ueber  das  Vorkommen  von  Leucin,  u.  s.  w.  Inaug.-Diss,  Zurich,  1859. 
^  Comptes  rendus.  18G3.  I.  p.  533,  and  De  I'lnosurie.    Paris,  1864. 
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C.  Gerliarclt  ascertained  that  this  urine  containing  acetone  was 
colored  red  by  cliloride  of  iron,  a  reaction  which  Huenefeldt  (F. 
Th.  Sclmltze)  had  before  noticed  in  a  specimen  of  diabetic  urine, 
and  which  led  to  the  supposition  that  it  contained  diacetic  acid, 
from  which  acetone  is  readily  formed.  Rupstein  has  recently 
confirmed  this  supposition  by  exhibiting  the  acid  from  diabetic 
urine.  Rupstein  also  found  alcohol  in  the  same  urine,  and 
Kuelz  (Beitr.  II.  p.  216)  likewise  found  alcohol  in  the  urine  of  a 
diabetic,  and  that,  too,  in  a  specimen  fresh  from  the  bladder.  It 
appears  from  this,  that  in  many  cases  the  decomposition  of  the 
diacetic  acid,  and  probably  also  the  fermentation  of  the  sugar, 
may  begin  while  they  are  yet  within  the  bladder.  More  com- 
monly this  does  not  occur  until  after  the  urine  is  voided,  as  we 
may  conclude  from  the  gradual  disappearance  of  the  reaction 
with  chloride  of  iron  and  the  increasing  odor  of  acetone  and 
alcohol. 

Salisbury  ^  professes  to  have  found  cliolesterine  in  the  urine 
in  diabetes.  I  myself  have  seen  a  sediment  of  oxalate  of  lime  at 
the  very  beginning  of  a  case  of  diabetes,  while  yet  the  urine  con- 
tained but  a  very  small  amount  of  sugar,  in  a  woman  fortj^-five 
3^ears  old,  who  was  under  observation  for  a  considerable  length 
of  time. 

By  reason  of  the  irritation  exerted  by  the  saccharine  urine, 
and  particularly  the  last  drops  stagnating  and  drying  upon  the 
mouth  of  the  urethra  and  the  surrounding  parts,  a  feeling  of 
hurning,  itching^  and  inflammation  is  easily  brought  about. 
In  such  cases  the  fungus,  first  discovered  by  Hannover  in  dia- 
betic urine,  is  found  on  the  external  genitals  also,  under  the 
prepuce,  etc.,  as  Friedreich  has  ascertained.  In  men  balanitis, 
phymosis,  and  paraphymosis  are  thus  produced  ;  in  women,  still 
more  frequently,  a  distressing  eczema  or  prurigo  of  the  labia, 
which  indeed  not  infrequently  first  calls  attention  to  the  dia- 
betes.' 

As  regards  the  function  of  micturition^  incontinence  is  ob- 
served in  many  cases,  the  nocturnal  form,  in  particular,  being 

'  Amer.  Jour,  of  the  Med.  Sci.  XLV.  1863.  p.  389. 

'  These  affections  arc  fully  treated  of  by  G.  de  Beauvai3,  De  la  balanite,  etc.,  symp- 
tomatique  du  diabete.    Paris,  1875. 
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of  frequent  occuin'iice  in  diabetic  children,  and  on  this  account 
an  examination  of  the  urine  should  never  be  omitted  in  cases 
of  nocturnal  incontinence.  The  cause  probably  lies  partly  in 
the  irritation  which  a  highly  saccharine  urine  exerts  upon  the 
walls  of  the  bladder,  and  partly  in  the  inability,  due  to  the 
great  accumulation  of  urine,  to  attend  quickly  enough  to  the 
desire  to  urinate,  or  in  its  not  alwa^^s  being  felt  during  sleep. 

Disturbance  of  the  sexual  function  is  not  infrequently  ob- 
served in  men,  the  sexual  impulse  and  the  power  of  erection 
diminishing,  and  the  testicles  sometimes  becoming  atrophied, 
and  even  wholly  disappearing  (see  p.  890).  This  decrease  of 
sexual  power,  when  It  occurs,  is,  according  to  Seegen,  one  of 
the  first  symptoms  of  diabetes.  As  the  disease  improves  under 
appropriate  diet,  the  impotence  also  generally  disappears,  and 
we  may  often  observe  frequent  alternations  of  reawakened  sex- 
ual desire,  and  an  increase  of  the  diabetic  symptoms.  The  im- 
potence has  been  attributed  to  a  too  scanty  secretion  of  semen, 
corresponding  to  the  diminution  of  the  other  glandular  secretions  ; 
but  this  is  a  conjecture  for  which  there  is  thus  far  no  foundation 
in  facts.^  For  the  rest,  impotence  is  not  by  any  means  a  symp- 
tom to  be  observed  in  all  diabetics,  and  occasionally  indeed  an 
inordinately  increased  sexual  power  has  been  noticed,  with  fre- 
quent erections  and  pollutions.  In  women  disturbances  of  the 
sexual  apparatus  are  scarcely  to  be  noted  ;  menstruation  goes  on 
naturally,  as  a  rule,  and,  as  in  any  other  illness,  does  not  disap- 
pear until  nutrition  has  suffered  very  materially.  Even  preg- 
nancy has  been  seen  to  take  place  in  diabetic  women,  according 
to  Budge,  Seegen,  and  others,  but  it  seems  to  be  frequently 
ended  prematurely  by  abortion. 

Behavior  of  the  Digestive  Apparatus. 

The  two  most  striking  subjective  phenomena,  increased  thirst 
and  hunger,  are  scarcely  ever  wanting  in  a  case  of  diabetes. 
Both  of  them,  and  more  particularly  the  thirst,  are  in  direct 


'  Tomman  explains  the  impotence  as  due  to  the  effect  of  the  sugar  in  the  blood 
upon  the  spermatozoa. 
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ratio  to  the  excretion  of  sugar,  rising  and  falling  witli  it.  Fari- 
naceous and  saccharine  food,  which  make  the  urine  richer  in 
sugar,  therefore  usually  very  quickly  increase  the  thirst  also. 
The  patient's  sense  of  taste  is  commonly  altered,  being  stale  and 
clammy,  and  not  infrequently,  too,  decidedly  sweet— the  latter 
being  due  probably  in  many  instances  to  the  presence  of  sugar, 
which,  according  to  MacG-regor,  Nasse,  Heller,  and  Lanipfer- 
hoff,"  is  often  found  in  the  oral  cavity.  The  transformation  of 
the  sugar  into  lactic  acid  is  probably  also  the  cause  of  the  oral 
fiiiid  in  diabetics  almost  always  showing  an  acid  reaction — at  all 
events,  much  more  commonly  than  in  a  healthy  person.  Proba- 
bly, too,  the  not  infrequent  occurrence  of  the  thrush  fungus  in 
diabetics  is  due  to  the  same  fact  (Friedreich). 

The  saliva  proper,  especially  the  secretion  of  the  parotid, 
when  carefully  collected  without  admixture  of  remains  of  food, 
mucus,  and  the  like,  has  not  generally  been  found  to  contain 
sugar  (Bernard,  Guenzler,  Hosier,  Harnack,  and  Kuelz),  but  in 
a  few  cases  it  seems  to  have  contained  sugar  (Jordao,  Koch,  and 
Pavy).  Its  reaction  is  sometimes  found  alkaline  and  sometimes 
neutral  or  feebly  acid,  whereas,  as  is  well  known,  the  normal 
parotid  saliva  is  always  alkaline  after  the  first  stagnant  drops 
have  flowed  off.  Kuelz  (Beitr.  II.  p.  5)  found  the  same  differ- 
ences also  in  the  reaction  of  the  saliva  from  the  submaxillary 
glands. 

The  tongue  seldom  shows  a  normal  state  in  well-marked  cases 
of  diabetes.  According  to  Seegen,  it  is  almost  always  increased 
in  thickness,  breadth,  and  volume,  and  commonly  shows  fine 
fissures  and  indentations,  swelling  of  single  papillae  or  of  whole 
groups  of  papillae,  and  thickening  of  the  epithelial  layer,  with 
islets  of  marked  denudation.  In  milder  cases,  however,  the 
tongue  is  commonly  enough  quite  normal,  or  it  is  sometimes 
heavily  coated,  and  at  other  times  again  strikingly  glazed  and 
red,  so  that  in  general  its  appearance  varies  widely,  according  to 
the  state  of  digestion  and  the  occurrence  of  improvement  or  ag- 
gravation of  the  general  condition. 

In  advanced  cases  the  gums  are  often  softened  and  swollen, 


'  In  ^ari/i,  De  Dyscraaiii  Saccharinu.  Diss.  Bonn,  1840. 
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and  bleed  readily;  subsequently,  especially  in  somewhat  elderly 
persons,  they  gradually  shrink,  the  roots  of  the  teeth  become 
exposed,  and  the  teeth  so  loosened  as  to  fall  out  upon  the  slight- 
est occasion.  Caries  of  the  teeth  is  quite  common  in  diabetics, 
apparently  iu  consequence  of  the  habitual  acidity  of  the  oral 
fluid. 

The  appetite  and  digestion  often  remain  for  a  long  time 
unimpaired,  and,  as  has  repeatedly  been  said  before,  even  un- 
usually hearty  food,  especially  the  saccharine  and  starchy, 
always  seems  able  to  appease  the  hunger  for  a  short  time  only. 
But  not  infrequently,  indeed,  temporary  disturbances  of  diges- 
tion take  place,  with  signs  of  a  gastric  or  intestinal  catarrh,  and 
such  derangements  are  especially  occasioned  by  a  protracted, 
uniform,  highly  animal  diet,  thus  impairing  the  effect  of  dietetic 
treatment. 

"Whether  the  gastric  juice  contains  sugar  has  not  yet  been 
positively  ascertained,  but  it  is  very  likely  that  sugar  may  pass 
into  it  as  well  as  into  other  secretions,  especially  as  CI.  Bernard 
succeeded  in  detecting  sugar  in  the  stomach  of  animals  after  hav- 
ing injected  it  into  the  blood,  and  as  Polli,  MacGregor,  Schar- 
lau,  Heller,  and  Frick  found  sugar  in  the  gastric  contents  vom- 
ited by  diabetics,  even  when  hydrocarbons  (/.  e.,  vegetables !) 
were  excluded  from  the  food.  Griesinger's  objection  that  this 
sugar  may  have  been  formed  in  the  stomach  by  decomposition  of 
the  albuminates  can  scarcely  be  considered  as  warranted  in  the 
light  of  present  views  of  the  behavior  of  albuminous  substances 
in  the  intestinal  canal.  In  two  cases  Kuelz  found  sugar  in  the 
fluid  obtained  from  the  stomach  with  a  sj^phon  during  fasting, 
both  during  and  after  the  digestion  of  meat.  Fonberg^  had  pre- 
viously sought  in  vain  for  sugar  in  the  vomited  matter.  Nothing 
is  known  in  regard  to  other  anomalies  of  the  gastric  juice.  Bou- 
chardat's  statement  in  regard  to  a  peculiar  ferment  in  the  gas- 
tric juice  of  diabetics  is  devoid  of  foundation. 

Defecation  shows  no  constant  character,  but,  if  there  be  no 
intestinal  catarrh,  a  tendency  to  constipation  is  usually  present, 
perhaps  from  the  dryness  of  the  fseces,  which  in  turn  depends 


'  Ann.  der  Chem.  und  Pharm.  LXIII.  3. 
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upon  the  great  losses  of  water  through  tlie  kidneys.^  Animal 
food,  too,  so  long  as  it  is  well  borne,  favors  constipation,  because 
less  of  it  remains  undigested  than  of  vegetable  food.  Sugar  is 
found  in  the  stools  only  when  there  is  diarrhoea,  and  not  always 
even  then  ;  in  the  ordinary  solid  motions  of  the  diabetic  it  is  not 
found  at  all,  or  only  in  doubtful  traces  (Heller,  Beckmann  in 
Gaethgens,  Pettenkofer  and  Voit,  and  Kuelz).  Not  infrequently, 
as  was  noticed  by  the  older  physicians,  the  faeces  are  very  defi- 
cient in  biliary  pigments,  and  even  of  a  clay -like  appearance.  In 
the  old  accounts  by  MacGregor  and  Liman  we  find  mention  of 
the  ffeces  containing  urea,  which  must  have  been  founded  upon 
faulty  methods  of  examination. 

If  we  except  the  formation  of  sugar,  morbid  phenomena  on 
the  part  of  the  liver  are  but  seldom  met  with,  although  in  cor- 
pulent patients,  who  are  remarkably  prone  to  diabetes  (p.  867), 
we  may  discover  an  enlargement  of  the  liver,  due  probably  to 
fatty  infiltration,  and  giving  rise  to  no  discomfort.  Quite  as 
little  does  the  hyperasmia  of  the  liver,  so  often  found  in  the  dead 
body,  betray  itself  by  specially  noticeable  clinical  phenomena. 
Sometimes  jaundice  appears  for  a  time,  either  as  an  accidental 
complication  due  to  a  catarrh  of  the  duodenum,  as  I  myself 
observed  in  one  case,  or  as  the  result  of  compression  of  the  bile- 
ducts  by  the  overloaded  blood-vessels  or  by  the  enlarged  gland- 
cells  (p.  885).  In  the  case  which  I  observed,  no  bile-pigment 
could  be  detected  in  the  urine  by  means  of  Gmelin's  test,  per- 
haps because  it  was  too  dilute.  It  will  be  readily  conceived  that 
our  knowledge  of  the  state  of  the  Mliary  secretion  during  life 
amounts  to  nothing.  So,  too,  in  regard  to  its  condition  in  the 
artificial  diabetes  of  animals,  w^e  find  conflicting  statements, 
Kuehte  and  Heidenhain*  having  seen  it  continue  unchanged 
after  the  operation,  whilst  Naunyn  observed  it  to  become 
decreased  in  amount.  (In  regard  to  the  post-mortem  sacchar- 
inity  of  the  bile,  see  above,  p.  892.) 


'  Boeeker  found  68. 6  per  cent,  of  water  in  the  fajces  of  a  diabetic,  as  the  mean 
of  six  days'  observation,  the  normal  percentage  being,  according  to  Bcrzelius  and 
We/isarg,  from  73  to  75. 

^  Studien  des  physiol.  Instituts  in  Breslau.  1863.  p.  69. 
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State  of  the  Respiratory  Apparatus. 

The  patient's  hreatli  commonly  emits  a  peculiai-,  apple-like 
odor,  similar  to  that  of  tlie  urine  (p.  907),  and  it  is  most  probably 
due,  like  the  latter,  to  acetone,  and  perhaps  also  to  alcohol. 
But  the  great  difficulty  of  an  examination  of  the  expired  air 
has  thus  far  precluded  the  recognition  of  this  substance.  (See 
Kupstein.) 

Of  the  graver  affections  of  the  respiratory  apparatus,  chronic 
pneumonia  leading  to  plitMsis  is  almost  the  only  one,  as  was 
stated  under  the  head  of  pathological  anatomy,  although,  were 
we  to  trust  to  the  clinical  phenomena  alone,  we  should  look 
upon  it  as  less  frequent  than  the  autopsies  indicate.  Thus,  in 
many  cases,  particularly  in  patients  under  favorable  surround- 
ings and  good  dietetic  conditions,  it  is  developed  exceedingly 
slowly,  and  gives  rise  to  very  little  trouble,  so  that  it  often 
remains  wholly  latent  or  only  attracts  attention  at  its  very  out- 
set by  the  phenomena  of  a  catarrh  of  the  apex.  In  severe  cases, 
on  the  other  hand,  it  may  pursue  a  very  rapid  course,  and  prove 
the  cause  of  death  when  extensive  lesions  have  taken  place,  in 
the  lungs.  The  attempt  has  been  made  to  trace  the  development 
of  the  pulmonary  phthisis  of  diabetes  to  the  great  loss  of  water, 
the  drying  of  the  tissues,  and  the  resulting  tendency  to  caseifi- 
cation,  to  destruction  of  inflammatory  collections  ;  but  experi-' 
ence  in  diabetes  insipidus — upon  which,  in  spite  of  the  heightened 
excretion  of  water,  consumption  does  not  supervene  with  a  fre- 
quency in  any  wise  striking  (see  "  Diabetes  Insipidus  ") — does  not 
speak  very  much  in  favor  of  this  view.  Still  less  tenable  is 
Fauconneau-Dufresne's  theory,  according  to  which  the  lungs 
become  diseased  in  consequence  of  the  great  strain  which  they 
have  to  undergo  in  the  combustion  of  the  great  quantities  of 
sugar  present  in  the  blood.  For,  in  the  first  place,  the  sugar  is 
not  oxidized  at  all,  or  only  in  the  smallest  amount ;  then,  it  is  in 
just  those  mild  cases  in  which  the  sugar  formed  from  the  meat 
diet,  and  often  a  portion,  too,  of  that  coming  from  the  vegetables 
taken,  is  assimilated  or  "burnt,"  that  the  lung-affection  more 
rarely  occurs  ;  and  further,  a  heightened,  activity  of  the  lungs 

VOL.  XVL-^o8 


914 


SENATOR.  — D I A  liETES  M  ELL  IT  US. 


has  rather  the  power  to  prevent  than  to  favor  their  becoming 
affected  with  chronic  pneumonia  and  tuberculosis ;  whilst, 
finall}',  the  notion  that  the  lungs  are  roused  to  greater  activity 
by  the  presence  of  sugar  in  the  blood  is  wholly  gratuitous  and 
destitute  of  foundation  in  any  known  facts.  We  must  therefore, 
it  would  seem,  impute  the  tendency  to  pulmonary  phthisis  to 
the  abnormal  conditions  of  nutrition  which  are  associated  with 
the  presence  of  unnaturally  large  amounts  of  sugar  in  the  blood, 
and  to  the  general  marasmus. 

The  symptoms  of  the  pulmonary  phthisis  of  diabetics  do  not 
differ  from  those  of  the  ordinary  form  of  the  disease.  It  need 
only  be  mentioned  that  sugar  has  been  found  in  the  bronchial 
mucus,  and  in  the  expectoration,  as  a  whole,  of  such  patients 
(Trousseau,  Clinique  Medicale;  Kuehne,  Lehrb.  der  physiol. 
Chemie.  p.  24  ;  compare  also  p.  892). 

The  gangrene  of  the  lungs,  which  has  occasionally  been  found 
post-mortem  (p.  883),  has  this  peculiarity  :  that,  contrary  to  what 
happens  in  pulmonary  gangrene  under  other  circumstances,  the 
sputum  is  entirely  odorless  (see  Monneret,  Arch.  gen.  1839.  VI. 
p.  300  ;  Griesinger,  1.  c. ;  Charcot,  Gaz.  hebd.  1861,  i^out23  ;  Kuss- 
maul,  1.  c,  p.  9).  Griesinger  supposes  that  in  the  bod}^  of  a  dia- 
betic, pervaded  with  sugar  (and  lactic  acid),  changes  may  go  on 
of  a  different  character  from  those  which  otherwise  take  place  in 
disintegrating  tissues,  so  that  the  ammoniacal  compounds  or 
volatile  acids  which,  under  other  circumstances,  give  rise  to  the 
stench  in  pulmonary  gangrene,  are  not  developed  or  are  very 
speedily  changed.  I  consider  it  not  unlikely  that  the  volatile 
ethereal  or  alcoholic  materials,  such  as  acetone  and  alcohol,  con- 
tained in  the  expired  air,  may,  on  the  one  hand,  hinder  the  decay 
of  the  debris  of  gangrenous  tissue,  and,  on  the  other  hand,  dis- 
guise the  foul  smell,  thus  acting  as  disinfectants  and  deodorizers. 

State  of  the  Nervous  System  and  of  the  Organs  of  Siyecial 

Sense. 

In  our  previous  discussion  of  the  etiologj^  and  pathological 
anatomy  of  diabetes  we  referred  to  its  association  with  affections 
of  the  nervous  system  and  to  their  mutual  causative  relations. 
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and  we  mentioned  tliat  it  was  not  at  all  rai-e  tliat  a  palpable 
lesion  in  the  neighborhood  of  the  medulla  oblongata  or  of  the 
sympathetic  nerve-tracts  was  to  be  looked  upon  as  the  imme- 
diate cause  of  tlie  disease;  also  that  pronounced  mental  affections 
might  precede  diabetes  or  become  developed  during  its  course. 
But  not  only  in  these  cases,  but  also  in  the  numerous  others  in 
which  no  marked  focus  of  disease  is  to  be  found  in  the  nervous 
system,  manifold  nervous  disturbances  are  present,  which,  how- 
ever, do  not  always  show  a  specially  characteristic  stamp,  and 
which  often  enough  betray  themselves  by  such  slightly  expressed 
changes  in  the  general  health  or  in  the  several  functions,  that 
nothing  but  careful  observation  is  capable  of  detecting  them  or  of 
estimating  them  aright.  Varying  moods,  irritability,  a  tendency 
to  sadness  and  melancholy,  a  feeling  of  dullness  and  disinclination 
to  bodily  or  mental  exertion,  are  of  common  occurrence  in  diabe 
tics,  except  possibly  in  the  very  mildest  cases,  and  even  in  these 
cases  we  may  ascertain  by  close  questioning  the  presence  of  one 
or  another  of  these  symptoms,  or  that  headaches  or  abnormal 
sensations  in  the  limbs — a  feeling  of  being  asleep,  formication,  or 
even  neuralgic  pains,  hyperaesthesia  and  partial  anaesthesia  are 
perceptible ;  that  the  sleep  is  disturbed,  or  that  the  memory  is 
becoming  impaired,  and  so  on.  According  to  Bouchardat,  it 
would  seem  that  weakness  of  the  memory  in  particular  occurs 
ten  times  as  often  in  diabetics  as  in  other  persons  of  like  age. 
Motor  disturbances  are  less  common  than  the  sensory,  with  the 
exception  of  general  muscular  weakness,  which  is  probably  to 
be  referred  rather  to  defective  nutrition  of  the  muscular  tissue 
itself  by  the  saccharine  blood  than  to  changes  in  the  nervous 
system.  Muscular  twitchings  often  occur,  however,  and  even 
severe  convulsions,  especially  in  the  lower  limbs,  whilst  paraly 
ses  are  scarcely  ever  present  unless  they  depend  upon  some  gross 
lesion  of  the  central  nervous  system,  such  as  an  injury,  a  tumor, 
and  the  like. 

The  decrease  in  the  sexual  desire  also  depends  upon  a  pri 
mary  change  of  nervous  organs,  particularly  upon  an  exhaustion 
or  functional  insufficiency  of  the  nervous  apparatus  which  pre- 
sides over  erection  (compare  also  p.  909),    Finally,  vaso-motor 
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and  trophic  disturbances  not  infrequently  occur,  which  will  be 
discussed  further  on.   (See  "Skin.") 

A  peculiar  combination  of  nervous  disorders,  which  has  come 
to  be  desigjtated  as  diabetic  coma^  occurs  frequently  towards  the 
end  of  the  disease,  and  for  the  most  part  somewhat  suddenly.  It 
seems  that  Prout  first  recognized  this  assemblage  of  symptoms, 
and  even  then  noticed  that  forced  marches  and  journeys,  as  well 
as  fatiguing  walks  or  excesses  at  table,  particularly  favored  the 
occurrence  of  these  peculiar  phenomena.    Since  that  time  v. 
Dusch,  Fetters,  Griesinger,  Foster,  Buerschaper,^  Hilton  Fagge,* 
Taylor,"  and  Kussmaul  have  made  similar  observations,  and  the 
latter  especially, has  given  a  thorough  account  of  these  phenom- 
ena.   Sometimes  suddenly  without  any  premonition,  sometimes 
after  a  brief  stage  of  agitation,  with  general  uneasiness,  oppres- 
sion, anxiety,  and  pain  in  the  region  of  the  stomach,  the  patient 
becomes  somnolent,  tosses  about  restlessly,  generally  groaning 
loudly  ;  the  pulse  becomes  excessively  frequent,  the  arterial  ten- 
sion is  low,  the  breathing  is  hastened  and  deep,  although  there 
is  no  impediment  in  either  the  upper  or  lower  portions  of  the 
respiratory  apparatus ;  the  extremities  become  cool,  and  even  the 
general  temperature  of  the  body  falls  below  the  normal,  and 
finally  death  ensues  amid  the  deepest  coma,  sometimes  after  the 
supervention  of  twitchings. 

The  whole  aspect  presented  b}^  such  patients,  as  well  as.  in 
particular,  the  exceedingly  sudden  and  unexpected  supervention 
of  so  deadly  a  catastrophe  upon  a  condition  previously  tolerable, 
with  no  sign  of  immediate  danger,  makes  it  probable  that  we  are 
dealing  with  a  sort  of  poisoning,  and  that,  too,  by  some  sub 
stance  arising  within  the  body  of  the  diabetic  himself.  The 
phenomena  do  not  correspond  to  those  of  a  uremic  intoxication, 
which  many  authors  are  inclined  to  assume,  and  indeed,  with 
the  unimpeded  flow  of  urine,  there  is  no  occasion  for  its  develop 
ment.  The  appearance  of  acetone  in  the  blood  (see  p.  891)  may 
rather,  as  Fetters  would  have  us  believe,  be  the  cause  of  these 


'  Plotzliche  Todesfalle  vou  Diab.  mell.  Diss.  Leipzig,  1870. 
2  Guy's  Hosp.  Reports.  XX.  1873.  p.  173. 
« Ibidem,  p  531. 
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peculiar  plienomena,  especially  since,  as  Kussmanl  lias  shown, 
very  large  closes  of  acetone  given  to  animals  give  rise  to  sym])- 
toms  of  poisoning  in  many  respects  like  these  ;  but  the  effect  of 
acetonjemia  in  man  is  not  yet  sufficiently  well  known  to  allow  of 
a  positive  conclusion.  Besides,  the  effect  of  alcohol  is  probably 
present  also,  it  being  developed  from  the  diacetic  acid  at  tiie 
same  time  with  acetone  (see  p.  907),  and  perhaps  that  of  still 
otlier  unknown  substances.  Whether  exertion  and  agitation, 
which  in  most  cases  precede  the  outbreak  of  these  symptoms, 
favor  a  sudden  accumulation  or  an  increased  formation  of  such 
substances,  and,  if  so,  in  what  manner,  is  thus  far  but  a  matter 
of  conjecture.  ^ 

Of  the  organs  of  special  sense,  the  eyes  are  very  frequently 
affected  in  diabetes.  The  most  common  form  of  disturbance  of 
vision  is  occasioned  by  the  format io7i  of  cataract.  According 
to  Roberts,  it  occurs  once  in  45,  and,  according  to  Bouchardat, 
once  in  38  diabetics,  whilst  Griesinger,  in  a  collection  of  225 
cases,  found  cataract  mentioned  in  20,  and  considers  even  this 
number  as  too  small.  It  is  for  the  most  part  in  advanced  cases 
that  opacity  of  the  lens  occurs,  especially  those  in  which  an 
abundant  excretion  of  sugar  is  going  on  ;  but  it  also  happens 
that  attention  is  first  directed  to  the  diabetes  by  the  disturbance' 
of  vision,  and  more  especially  by  the  very  acute  formation  of 
cataract,  completed  in  a  few  weeks — particularly  if,  as  is  excep- 
tionally the  case,  the  other  symptoms  are  not  very  severe  or 
annoying  to  the  patient.  As  a  rule,  both  eyes  are  attacked,  as 
is  usually  the  case  with  cataract  from  internal  causes  ;  but  it  is 
seldom  that  the  opacity  advances  with  equal  rapidity  in  the  two 
eyes,  being  behindhand  in  one  (rather  more  commonly  the  left, 
as  it  seems),  so  that  patients  do  not  always  become  totally  blind, 
for  the  reason  that  they  do  not  live  long  enough  for  a  perfect 
cataract  to  form  in  the  second  eye.  The  prospects  from  an 
operation  for  cataract  are,  in  general,  less  favorable  in  diabetics 
than  in  others,  although  full  statistics  in  regard  to  this  point  are 
wanting,  since  the  results  of  cataract  operations,  in  general,  are 
much  more  favorable  now  than  formerly. 

The  origin  of  cataract  in  diabetes  was  formerly  attributed  to 
the  withdrawal  of  water,  on  the  strength  of  Kunde's  experi- 
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ments,'  who  succeeded  in  producing  an  opacity  of  the  lens  in 
frogs  by  desiccation  or  by  the  introduction  of  substances  having 
a  strong  affinity  for  water,  such  as  common  salt  and  sugar, 
under  tlie  skin— experiments  which  were  afterwards  repeated 
with  the  same  result  by  Richardson'  and  Weir  Mitchell."  On 
the  other  hand,  A.  v.  Graefe,  who  hrst  studied  the  pathology  of 
diabetic  cataract  on  the  basis  of  an  abundant  experience,  cor- 
rectly pointed  out  that  such  lenses  do  not,  like  those  of  frogs, 
lose  their  opacity  by  being  laid  in  water,  and  that  they  do  not, 
like  the  latter,  show  any  formation  of  vacuoles  in  their  interior. 
Experience  in  diabetes  insipidus,  which  does  not  specially  pre- 
dispose to  cataract,  also  tells  against  its  origin  in.  mere  depriva- 
tion of  water.  The  abnormal  constitution  of  the  blood,  its 
saccharinity,  as  well  as  that  of  all  the  tissue-juices,  seems  rather 
to  influence  the  nutrition  of  the  crystalline  lens,  and  to  favor  the 
formation  of  cataract.  This  tallies  with  the  observation  that  it 
is,  for  the  most  part  (although,  according  to  G-riesinger,  not 
invariably),  seen  in  conjunction  with  an  abundant  excretion  of 
sugar,  and  that,  by  improving  the  diabetic  symptoms,  we  see  it 
remain  stationary,  and  increase  upon  the  reappearance  of  sugar, 
of  which  Seegen  has  contributed  two  striking  examples.  For 
'the  rest,  sugar  has  repeatedly  been  detected  with  certainty  in 
diabetic  lenses,  as  by  Groldschmidt  *  of  Breslau,  O.  Liebreich 
(H.  Schmidt),' Feliling  (R.  Berlin),' and  Stoeber.'  The  aqueous 
humor  and  the  vitreous  body  have  also  occasionally  been  found 
to  contain  sugar  (Carius-Knapp  and  Lohmeyer).' 

Still  other  disturbances  of  vision  occur  in  diabetes,  although 
not  so  frequently  as  cataract ;  thus,  according  to  v.  Graefe, 
especially  in  the  marasmic  period,  partial  paralyses  of  accom- 
modation, corresponding  to  the  decrease  of  power  in  other 


'  Wiirzburger  Verhandl.  VII.  1856  ;  and  Arch  f.  Ophthalm.  III.  p.  275. 

'  Journal  de  la  Physiologie.  1860. 

8  Amer.  Jour,  of  the  Med.  Sciences.  1860.  p.  108. 

*  Gitei  in  Ossoioidzki. 

*  V.  Zehender's  Monatsbl.  XI.  1873.  p.  492. 

*  See  Graefe  and  Saemiscli,  Hdb.  d.  Augenheilk.  V.  p.  271. 

'  Compare  Knaj^),  in  v.  Zehender's  Monatsbl.  1863.  I.  p.  168. 
«  Ztschr  f.  rat.  Med.  N.  F.  1854.  V. 
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groups  of  muscles.  According  to  Hiiltenhoff,'  we  should  include 
under  this  head  many  of  tlie  visual  derangements  wliich  were 
formerly  designated  as  dight  amblyopias  without  objective 
signs  (Lecorclie),'^  especially  as  they  may  be  improved  by  con- 
vex glasses,  and,  according  to  Pavy,  by  calabar  bean  also.  In 
such  cases  the  visual  power  commonly  improves  again  with  the 
improvement  in  the  general  condition  and  the  increase  of  mus- 
cular strength.  Furthermore,  we  observe  persistent  and  gen- 
erally incurable  amblyopia,  gradually  passing  into  progressive 
atrophy  of  the  optic  nerve,  a  form  which,  according  to  v.  Graefe, 
Lecorche,  and  others,  apparently  depends  upon  cerebral  lesions 
wliich  lead  to  trophic  disturbance  in  the  vicinity  of  the  optic 
nerve.  Finally,  liemorrhagic  and  inflammatory  affections  of 
titer etina  are  observed,  resembling  retinitis  albuminurica  (Jaeger, 
Desmarres,  Galezowski,  and  Haltenlioff),  and  that,  too,  in  some 
cases  wholly  unconnected  with  albumen  in  the  urine. 

Impairment  of  tlie  hearing,  without  recognizable  cause,  has 
likewise  been  noticed,  but,  on  the  whole,  rarely  (in  one  case  by  ^ 
Jordao,  in  three  by  Griesinger,  and  in  one  by  Kuelz,  Beitr.  I.  1). 
Far  more  frequently  a  nervous  roaring  in  the  ears  occurs, 
depending  apparently  upon  anaemia  and  debility,  and  disappears 
again  with  the  improvement  of  the  strength.  Together  with 
impaired  hearing,  Jordao  found  in  his  case  a  blunting  of  the 
senses  of  smell  and  taste  (for  pepper).  We  have  already  men- 
tioned other  derangements  of  the  taste  due  to  digestive  disturb- 
ances, or  an  abnormal  condition  of  the  fluids  of  the  mouth  (see 
p.  910). 

In  conclusion,  as  regards  the  secretions  appertaining  to  the 
organs  of  special  sense,  it  should  be  mentioned  that  sugar  has 
been  found  in  the  tears  by  Fletcher  and  Gibb,  but  not,  on  the 
other  hand,  by  Kuelz  (Beitr.  II.  p.  134),  even  when  the  patients 
had  eaten  freely  of  the  hydrocarbons.  Lampferhoff  ^  and  Fletcher 
state  also  that  they  have  found  sugar  in  the  cerumen  of  the  ears. 


'  V.  Zehender's  Monatsbl.  f.  Augenheilk.  Oct,  1873.  p.  291, 
^  Qaz.  hebdom.  1861,  p.  717.  Sur  I'amblyopie  diabetique. 
^  Karth.  loc,  cit. 
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State  of  the  External  Integuments. 

Dryness  of  the  skin  is  a  very  common  phenomenon  in  dia- 
betics, but  it  becomes  excessive  only  when  the  excretion  of  urine 
and  sugar  is  very  great.  Then  the  skin  becomes  rough,  harsh, 
and  scurfy,  and  shows  fine,  branny  desquamation  in  its  hxrger 
folds.  So  soon  as  pulmonary  phthisis  is  added  and  has  advanced 
moderately,  hectic  sweat's  are  usually  not  wanting,  notwithstand- 
ing the  existence  of  copious  urination,  although  they  are  perhaps 
not  so  profuse  as  in  other  consumptives.  Nor  is  it  so  very  rare 
for  diabetics  to  show  copious  general  or  local  sweating,  espe- 
cially upon  moderate  muscular  exertions,  such  as  would  not  have 
made  them  sweat  when  in  health.  In  rare  instances  also  excessim 
unilateral  stoeating  has  been  observed— once  by  Koch'  and 
Nitzelnadel,'  upon  the  left  half  of  the  face,  in  a  man  thirty  j^ears 
old  ;  twice  by  Kuelz,  in  a  man  fifty-one  and  another  forty-six 
years  old,  upon  the  left  and  right  halves  of  the  face  respectively, 
^  in  connection,  apparently,  with  changes  of  the  sympathetic  on 
the  affected  side. 

That  sugar  may  be  present  in  the  'perspiration  was  known 
to  the  older  physicians  (Autenrieth  and  others),  and  Willis 
noticed  that  the  branny  scales  from  the  skin  of  the  legs  had  a 
decidedly  sweet  taste.  Perhaps,  however,  the  remains  of  dried 
urine  may  have  given  rise  to  the  taste  in  those  cases.  But  the 
sugar  is  not  found  in  all  patients,  or  at  all  times  in  one  and  the 
same  patient.  MacG-regor,  Lehmann,'  Hoefle,'  Stockvis,"  Ranke," 
and  Kuelz  (Beitr.  II.  p.  135)  sought  for  it  in  vain,  the  latter  in  as 
many  as  ten  cases.  On  the  other  hand,  Nasse,  Heller,  Lampfer- 
hoff,  Landerer,'  Fletcher,  Semmola,'  Griesinger,  Bergeron  and 
Lemaitre,"  and  Koch  found  it,  and  sometimes,  indeed,  in  very 


'  Ueber  D.  mell.  Diss.  Jena,  1867. 

'  Ueber  nervose  Hyperidrosis  und  Anidrosis.  Diss.  Jeaa,  1867. 
^  Lehrb.  der  physiol.  Chemie.  II.  p.  336. 

Chem.  und  Mikrosk.  am  Krankenbette.  p.  306. 
5  See  Vogel.  p.  484. 

^  Pavy,  p.  104.  (of  German  edit.)  Anm.  von  Langenbeck. 
'  See  Canstatt's  Jahresb.  1846.  II.  p.  o-S. 
8  Oomptes  rendus.  1855.  Sept.  p.  430. 
» Arch.  gen.  de  med.  IV.  1864.  p  173. 
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notable  quantities.  Fletcher,  Tor  instance,  extracted  six  and  a 
hall"  grains  of  sugar  from  a  piece  of  flannel  three  inches  square, 
which  had  lain  on  the  skin  for  forty-eight  hours  ;  Foster  found 
six  grains  to  the  ounce  in  one  case  (XIII.)  ;  and  Semmola  about 
two  per  cent.  ;  and  the  latter,  as  well  as  Griesinger  in  particular, 
observed  that  the  sugar  was  wanting  or  considerably  decreased 
in  the  urine  so  long  as  it  was  being  excreted  in  the  sweat^a  cir- 
cumstance which,  as  Gfriesinger  rightly  points  out,  may  easily 
cause  a  deceptive  appearance  of  improvement. 

Driessen^  tells  of  a  soldier,  thirty-three  years  old,  whose 
copious  perspiration  smelt  of  sour  apples^  and  made  his  linen 
quite  stiff,  and  did  not  subside  until  the  signs  of  specific  diabetes 
had  plainly  appeared. 

Itchhig  of  the  slcin,  as  has  already  been  stated  (p.  908),  is 
very  commonly  met  with  on  the  genitals,  being  then  generally 
due  to  the  dried  urinary  sugar ;  but  sometimes,  too,  it  is  felt  in 
the  whole  skin  or  over  large  areas,  without  any  discoverable 
anatomical  change,  so  that  it  is  probably  a  purely  nervous  phe- 
nomenon, occasioned  by  the  irritating  effect  of  the  saccharine 
blood  upon  the  sensitive  terminations  of  the  nerves,  or  by  central 
disturbances.  The  abrasions  occasioned  by  scratching,  as  well 
as  other  slight  injuries  of  the  skin,  blistered  surfaces,  and  the 
like,  often  heal  with  surprising  difficulty,  spread  in  a  malignant 
manner,  and  become  gangrenous. 

As  a  general  thing,  there  is  a  great  tendency  in  diabetic 
patients  to  inflammations  and  the  formation  of  abscesses  in  the 
skin,  more  especially  to  furuncles  and  carhioncles.  The  former, 
in  particular,  may  appear  in  great  number  at  a  time,  while  yet 
the  other  phenomena  are  not  very  well  marked,  and  may  first 
call  attention  to  the  diabetes.  Carbuncles,  on  the  other  hand, 
do  not  appear,  as  a  rule,  until  the  later  period  of  the  disease, 
and  they  are  then  not  infrequently  the  immediate  cause  of  death. 
Occasionally,  to  be  sure,  carbuncles  also  appear  in  persons  in 
whom  previously  no  signs  of  diabetes  have  been  recognized,  but 
in  whom  the  disease  is  first  discovered  during  the  progress  of  the 
carbuncular  affection.  A.  Wagner  has  collected  a  few  such  cases 
from  the  observations  of  himself  and  others. 

'  Dias.  de  phosphoruria  et  d.  mell.  Groning.  1818.  See  in  Oriesinger. 
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But  other  forms  also  of  gangrene  of  the  skin  and  gangrene 
of  indimdtial  members^  the  toes  or  even  a  whole  limb,  are  of  not 
infrequent  occurrence.  Marchal  de  Calvi  particularly  called 
attention  to  this  occurrence  of  gangrene  in  diabetics,  which  had 
already  been  noted,  but  not  carefully  observed,  by  the  earlier 
observers,  such  as  Carmichael,^  Champouillon,''^  Landouzy,'^  and  • 
Billiard ;  ■*  and  numerous  observers  have  established  its  fre- 
quency. The  symptoms  and  course  of  this  gangrene  are  very 
like  those  of  senile  gangrene,  and  this  perhaps  has  led  to  the 
supposition  that,  in  the  one  case  as  in  the  other,  an  obstruction, 
inflammation,  and  degeneration  of  the  arteries  lay  at  its  founda- 
tion. Now,  although  an  ' '  obliteration ' '  of  the  arteries  concerned 
has  been  found  in  many  of  the  cases  of  gnngrene  in  diabetics 
examined  after  death,  yet  the  x3roof  is  not  thereby  furnished 
that  this  was  the  cause  of  the  gangrene  ;  and,  in  particular, 
embolic  and  atheromatous  processes,  which  are  the  usual  causes 
of  senile  gangrene,  have  not  been  found,  except  in  persons  of 
advanced  years.  According  to  Dickinson,  degenerations  of  the 
arteries  would  seem,  indeed,  to  be  remarkably  rare  in  diabetes, 
and  he  therefore  seeks  for  the  cause  of  the  gangrene  in  a  defi- 
cient nutrition  of  the  tissues  by  the  altered  blood,  or  in  an 
abnormal  coagulability  of  the  latter. 

Falling-out  of  the  nails,  without  any  appearances  of  inflam- 
mation, was  seen  by  Folet '  in  a  diabetic  woman. 

Lastly,  cedema  takes  place,  especially  of  the  lower  limbs, 
mostly  as  the  result  of  advanced  cachexia,  and  only  exception- 
ally of  a  complicating  severe  affection  of  the  kidneys.  (See 
above,  p.  906.) 

General  Phenomena. 

The  general  health  remains  for  a  long  time  undisturbed  in 
the  slighter  cases  of  diabetes— those  which  develop  slowly,  and 
in  which  sugar  appears  in  the  urine,  in  general,  only  after  eating 

1  Med.  Times.  X.  1846.  p.  110. 

2  Gaz.  des  hopitaux.  1852.  p.  190. 

3  and   Ibid.  No.  HI  and  p.  212. 
*  Gaz.  hebdom.  de  mod.,  etc.  1874.  No.  5. 
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vegetables,  and  again  disappears,  wlioUy  or  I'or  the  greater  part, 
after  refnyning  from  them.  A  proneness  to  fatigue,  liowever, 
and  a  decrease  ol'  bodily,  and  often  of  mental  ])ower,  generally 
set  in  very  early,  but  they  are  commonly  so  slight  that  they  are 
only  noted  and  observed  by  very  careful  persons.  Since  many 
of  these  patients  are  well  favored  and  even  remarkably  corpu- 
lent (see  p.  867),  their  outward  appearance  in  no  wise  reveals 
anything  morbid,  and  it  is  only  when  they  lead  an  injudicious 
mode  of  life  that  their  appearance  depreciates  rapidly,  as  the 
excretion  of  sugar,  the  thirst,  and  the  other  symptoms  get  the 
upper  hand.  The  disease  behaves  differently  in  the  severer 
cases,  pursuing  a  more  rapid  course,  with  the  typical  phenom- 
ena in  the  highest  perfection.  Patients  of  this  sort  often  become 
emapiated  in  an  astonishingly  short  space  of  time,  to  such  an 
extent  as  happens  only  perhaps  with  cancers  of  the  internal 
organs  ;  they  grow  old  prematurely,  have  a  cool  and  dry  (and  in 
the  very  advanced  stages  also  a  bluish-red)  skin,  and  usually  a 
depressed  and  anxious  expression  of  the  countenance,  which 
derives  something  peculiar  also  from  the  smacking  and  choking 
movements  of  the  mouth  and  tongue,  which  are  constantly  dry. 
To  such  patients,  indeed,  we  may  apply  the  somewhat  exagger- 
ated expressions  of  experienced  physicians,  "that  the  mere 
look  of  a  diabetic  is  often  abundantly  sufficient  to  reveal  the 
nature  of  the  disease,  without  the  necessity  of  putting  a  single 
question.-'  (See  Pavy.) 

I^ever,  in  the  absence  of  inflammatory  complications,  does  not 
occur  in  diabetes  ;  on  the  contrary,  the  temperature  is  very  com- 
monly, as  was  found  by  Bouchardat  ^  and  many  others  after 
liim,  somewhat  below  the  normal — between  95.9°  and  97.7°  F.; 
and  even  temperatures  as  low  as  93.2°  F.  have  been  observed  in 
the  axilla  (J.  Vogel  and  Dickinson).  It  is  generally  patients, 
very  far  advanced  in  the  disease  and  highly  emaciated  who  show 
such  a  low  temperature.  It  is  caused  by  just  those  particular 
circumstances  which  are  found  in  severe  cases  associated  with 
highly  impaired  nutrition  :  in  the  first  place,  chiefly  by  the  dis- 
appearance of  the  subcutaneous  fat,  thus  highly  promoting  the 


1  Mem  de  I'acad.  de  med.  1853.  XVI.  p.  157. 
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escape  of  heat  ;  and,  in  tlie  next  ]:)lace,  by  the  ingestion  of  large 
quantities  of  cold  drink  to  allay  thirst.  The  influence  of  thn 
latter  was  particularly  ascertained  by  Poster  (Clin.  Med.  ]).  264), 
in  an  experiment  in  which  he  measured  the  temperature  of  a 
diabetic  whom  he  had  take  his  drink  cold  at  one  time  and  warm 
at  the  next,  the  conditions  otherwise  being  the  same  as  far  as 
possible.    The  following  table  shows  the  results  : 


Mean  daily  temper- 
ature. 

Quantity  of  urine 
in  24  liours. 

Remarks. 

I. 

II. 
III. 

IV. 

V. 
VI. 
VII. 
VIII. 
IX. 

X. 

97.3°  F. 

97.1 

97.7 

93.4 

98.3 

98.3 

97.9 

98.4 

98.2 

97.3 

100  ounces. 

93  " 
■  113  " 
100  " 
113  " 
113  " 

96  " 
100  " 
100  " 

96  " 

1  Cold  drink  only. 
Warm  drink  only. 

1 
I 

I  Cold  drink  only. 

Finally,  too,  the  loss  of  sugar  and  the  abatement  of  heat  thus 
resulting  may  exert  some  influence  upon  the  lowering  of  the 
temperature,  although  it  has  no  such  great  effect  as  was  formerlj'- 
supposed,  and  is  now  by  many,  who  consider  the  loss  of  "  heat 
material  "as  the  onl}^  cause  of  the  abnormally  low  temperature 
of  the  diabetic.  The  amount  of  heat  lost  in  twenty-four  hours, 
in  consequence  of  the  non-oxidation  of  sugar,  even  were  several 
hundred  grammes  of  the  latter  excreted  daily,  is  of  no  impor- 
tance to  an  adult  man,  for  the  increase  of  temperature  which  the 
body  would  gain  at  any  given  moment  by  its  gradual  combus- 
tion is  so  slight  that  it  would  have  no  noticeable  effect  upon  the 
normal  variations,  or  would  be  counterbalanced  by  other  occur- 
rences. By  wholly  depriving  a  man  of  food  for  a  day  we  should 
scarcely  succeed  in  lowering  his  temperature  as  much  as,  it  is 
asserted,  is  effected  by  the  loss  of  a  couple  of  hundred  grammes 
of  sugar.  Now,  it  is  particularly  in  diabetes,  and  above  all  in 
the  very  highly  developed  and  severe  cases  which  show  the  lower- 
ing of  the  temperature,  that  an  unnaturally  large  amount  of 
other  sorts  of  nourishment  is  taken — more  than  enough  to  cover 
the  escape  of  sugar  and  heat  (pp.  898  and  908).    But,  finally,  as 
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Griesinger  lias  riglitly  pointed  out,  there  is  no  constant  relation 
at  all  between  the  bodily  temperature  and  the  excretion  of  sugar, 
as  would  have  to  be  the  case  if  the  lowering  of  the  temperature 
were  governed  by  the  loss  of  sugar.  We  see  in  one  and  the  same 
patient,  and  in  different  patients,  a  normal  or  a  lower  tempera- 
ture with  the  most  varying  degrees  of  saccharinity  of  the  urine. 
But,  if  the  objection  be  made  that,  in  those  cases  in  which  a  lower 
temperature  is  found  with  a  trifling  excretion  of  sugar  in  the 
urine,  the  sugar  may  be  excreted  by  other  channels  tlian  the 
kidneys,  then  the  cases  in  which  the  temperature  is  not  lowered, 
notwithstanding  a  copious  secretion  of  sugar  by  the  kidneys,  are 
all  the  more  conclusive. 

The  disappearance  of  sugar  from  the  urine  during  intercur- 
rent febrile  affections  (p.  874)  has  been  thought  to  admit  of  ex- 
planation by  an  augmentation  of  all  combustive  processes  occur- 
ring with  the  fever,  and  accordinglj^  the  heightened  temperature 
of  the  diabetic  has  been  referred  to  the  combustion  of  the  sugar 
which  would  otherwise  have  escaped  unoxidized.  The  notion 
that  fever  consists  of  a  simple  increase  of  the  normal  processes  of 
metamorphosis  of  elements  has,  however,  been  shown  to  be 
untenable,  and  it  has  thus  been  made  clear  that  the  combustion 
of  a  few  hundred  grammes  of  sugar  in  twenty-four  hours  can 
accomplish  no  considerable  and  persistent  elevation  of  tempera- 
ture. The  reason  for  the  disappearance  of  the  sugar  during 
febrile  affections  may  perhaps  be  sought  for  chiefly  in  the  dimi- 
nution of  the  food,  and  very  likely  also  in  more  profound  alter- 
ations of  the  metamorphosis  with  which  the  febrile  condition  is 
associated.  The  excretion  of  sugar  is  not  arrested  by  all  febrile 
affections,  and  one  and  the  same  febrile  disease  does  not  exert 
the  same  effect  in  every  case,  instances  of  which  have  been  given 
elsewhere  (p.  875).  It  was  there  pointed  out  also  that  probably 
different  cases  of  diabetes — the  milder  and  the  severer — behave 
differently  in  this  respect.  If,  then,  a  patient  who  excretes  sugar 
only  upon  eating  freely  of  hydrocarbons — i.  e.,  when  on  vegeta- 
ble diet,  and  even  then  not  so  much  as  corresponds  to  the  whole 
amount  ingested — be  attacked  witli  a  febrile  affection,  during 
which  he  takes  and  digests  considerably  less  of  the  hydrocar- 
bons, he  will  naturally  excrete  little  or  no  sugar.    On  the  other 
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hand,  a  diabetic  who  passes  sugar,  even  upon  a  pure  meat  diet, 
will  continue,  even  during  the  fever,  to  excrete  the  small  quan- 
tity of  hydrocarbons  which  he  takes  wholly  or  in  great  part  in 
the  form  of  sugar. 

Mention  has  before  been  made  of  some  other  changes  of  th^ 
urine  and  of  the  several  constituents  of  the  urine  in  fever  (pp. 
901  et  seq.). 

With  the  aid  of  the  great  Munich  respiration  apparatus,  Pet- 
tenkofer  and  Voit  have  undertaken  experiments  upon  the  total 
nutritive  changes  (Stoffhaushalt)  which  take  place  in  a  diabetic 
person,  the  results  of  which  are  shown  in  the  following  table. 
The  patient  upon  w^hom  the  experiments  were  made  was  a  pea- 
sant twenty-one  years  old,  weighing  from  fifty  to  fifty-five  kilo- 
grammes, who  had  been  ill  for  several  years  with  increasing 
debility,  hunger,  opacity  of  'he  crystalline  lenses,  etc.,  and  who 
at  the  time  of  the  investigation,  as  it  appears  from  his  own  state- 
ment, was  in  an  advanced  or  severe  stage  of  the  disease. 
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Comparing  this  with  the  ingesta  and  excreta  of  lieaUliy 
adults,  and  particularly  with  such  as  the  same  investigators 
found,  under  circumstances  as  like  as  possible,  in  non-diabetics, 
we  lind  :  1.  Urea  is  generally  excreted  in  larger  amount  than  in 
healthy  persons  on  a  similar  diet,  but  by  no  means  without 
exception  as  regards  the  individual  days  of  the  experiment.  Par- 
ticularly upon  a  diet  free  from  albumen,  the  daily  excretion  of 
urea  of  the  diabetic  (19.4)  was  considerably  less  than  that  of  the 
person  compared  with  him  (27.7),  and,  what  is  specially  remark- 
able, very  much — nearly  32  per  cent. — less  than  while  fasting 
(28.5),  whilst  the  person  compared  excreted  as  much,  or  but  little 
less,  under  the  former  condition  as  under  the  latter.  If  we  might 
draw  any  conclusion  from  this  one  experiment,  it  could  be  only 
this,  that  in  the  diabetic  a  non-azotized  diet  effects  more  saving 
of  albumen  than  in  the  healthy.  A  single  experiment,  however, 
for  one  day,  when  the  effects  of  a  different  diet  taken  during  the 
time  immediately  preceding  must  still  be  in  action,  does  not 
warrant  any  such  conclusion ;  and  other  experience  in  diabetes 
does  not  favor  the  idea  that  by  excluding  albumen  from  the  food 
a  greater  proportion  of  the  nitrogenized  matter  of  the  body  can 
be  saved  than  in  a  healthy  person.  The  reasons  for  the  increased 
excretion  of  urea  have  been  given  elsewhere  (p.  898),  together 
also  with  the  experience  of  others  in  regard  to  it.  It  is  there 
stated,  also,  that  Pettenkofer  and  Voit,  by  an  immoderate  sup- 
ply of  nitrogen,  outstripped  its  excretion  in  the  urine  and  faeces, 
and  were  therefore  able  to  effect  an  accumulation^  of  azotized 
material  in  the  diabetic  person.  2.  In  all  the  experiments  less 
carbonic  acid  and  loatery  'capor  was  excreted,  and  less  oxygen 
taken  up  from  the  air,  than  by  the  person  compared.  3.  The 
ashy  elements  in  the  urine  w^ere  proportionate  to  the  increase  of 
urea,  and,  like  the  latter,  generally  exceeded  the  ingestion  by  a 
slight  amount.    (See  above,  pp.  903  and  904.) 

Similar  results  were  obtained  somewhat  earlier  by  Gaethgens, 
by  comparing  for  a  longer  time  his  own  sensible  excreta  with 
those  of  a  diabetic  living  under  nearly  the  same  dietetic  condi- 
tions. He  found  that  in  the  latter  a  larger  amount  of  urea,  sul- 
phuric and  phosphoric  acids,  and  chloride  of  sodium  was  excret- 
ed than  in  health  ;  that  more  water  passed  oft"  by  the  urine  and 
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faeces  than  was  contained  in  the  ingesta,  probably  in  consequence 
of  the  body  parting  with  it  in  increased  amount ;  and  that  only 
an  abnormally  small  amount  of  water  remained  to  be  disposed 
of  by  perspiration.  Moreover,  an  estimate  of  that  portion  of 
the  carbon  which  did  not  reappear  in  the  sensible  excreta  indi- 
cated that  the  carbonic  acid  must  also  have  undergone  de- 
crease as  well  as  the  inspired  oxygen.  The  heightened  excre- 
tion of  solid  constituents,  especially  urea,  was  to  be  explained, 
upon  grounds  already  adduced  (see  p.  898),  by  an  increased 
decomposition  of  albumen.  Under  the  use  of  bicarbonate  of 
soda  (7.81  grammes  a  day),  as  well  as  that  of  benzoate  of  soda 
(8.05  grammes  a  day),  the  interchange  of  matter  took  essentially 
the  same  course,  except  that  the  sensible  excretion  of  water  was 
not  only  not  covered  by  the  ingestion  with  the  food  of  water  as 
such,  but  also  not  even  by,  in  addition,  that  estimated  to  have 
resulted  from  the  oxidation  of  hydrogen  and  from  the  loss  of 
bodily  weight.  Thus  there  was  no  water  at  all  left  for  the  per- 
spiration, but,  on  the  contrary,  still  more  water  must  have  been 
absorbed  insensibly,  and  that,  too,  in  quantities  not  in  accord 
with  our  ideas  of  the  hygroscopic  proi^erties  of  the  external 
integuments  and  of  their  capacity  to  take  up  water  from  sur- 
rounding media.  We  cannot  avoid  suspecting,  therefore,  that, 
in  spite  of  every  precaution,  there  was  some  source  of  error  on 
the  part  of  the  patient,  as  is  so  liable  to  happen  in  experiments 
upon  diabetics. 

A  few  ol^ervations  have  been  made  by  others  also  upon  the 
state  of  one  or  another  product  of  metamorphosis,  and  they  are 
in  perfect  accord  with  the  results  already  adduced.  Thus,  a 
decrease  of  the  carbonic  acid  expired  was  asserted  by  G-enzke, 
and  afterwards  ascertained  in  a  more  exact  manner  by  C. 
Schmidt,'  Boecker,  and  Bartels.  A  decrease  of  the  carbonic  acid 
and  watery  vapor  together,  i.  e.,  of  the  so-called  insensible  trans- 
piration, has  been  estimated  by  numerous  investigators  —  by 
Vogt,  Nasse,  Boecker,  Reich,  Hosier,  Buerger,  and  Engehnann- 
Knelz'— bya  comparison  of  the  so-called  sensible  ingesta  and 


'  Charakteristik  der  epid.  Cholera.    Leipzig  imd  Mitau.  1850.  p.  160. 
Beitr.  II.  p.  32. 
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excreta  with  regard  to  the  weight  of  the  body,  ai'ter  tlie  method 
of  Saiictorius.  It  cannot  be  immediately  concluded  from  that, 
as  many,  indeed,  have  done,  that  the  watery  transpiration  is 
necessarily  diminished,  since  it  may  be  that  the  carbonic  acid 
alone  takes  part  in  the  decrease,  the  escape  of  water  remaining 
unchanged.  This,  however,  is  not  probable,  for,  in  the  first 
place,  so  much  water  escapes  with  the  sensible  excreta,  particu- 
larly the  urine,  that  there  is  little  left  for  transpiration  ;  in  the 
second  place,  if  the  decrease  of  carbonic  acid  alone  lowers  the 
insensible  excreta,  it  must  be  diminished  to  a  quite  extraordi- 
nary degree,  which  the  condition  of  the  patient's  health  in  other 
respects  scarcely  warrants  us  in  thinking  ;  and  finally,  a  dimi- 
nution of  the  cutaneous  transpiration,  consisting  chiefly  of 
watery  vapor,  is  indicated  by  the  dryness  of  the  skin  and  the 
lack  of  perspiration  which  is  so  common.  But  it  must  not  by 
any  means  be  considered  as  a  rule  without  exceptions,  that  the 
insensible  excreta  of  every  diabetic  are  at  all  times  reduced 
below  the  normal  amount.  It  is  more  likely  that  they  vary 
very  much,  as  Kuelz  observed  in  a  case,  and  in  particular  the 
insensible  loss  of  weight  may  rise  to  the  normal  level  again  in 
connection  with  improvement  of  the  other  phenomena. 

In  regard  to  the  total  elimination  of  water,  i.  e.,  the  sum  of 
that  given  off  by  the  skin,  lungs,  kidneys,  and  intestine,  little  is 
known.  It  seems  to  follow  from  Gaethgens'  investigation,  that 
it  may  be  greater  than  corresponds  even  to  an  ingestion  sufficient 
to  quench  the  thirst — at  all  events,  greater  than  in  healthy  per- 
sons on  the  same  sort  of  diet.  In  such  a  case,  then,  more  water 
would  enter  the  urine  than  would  correspond  to  the  reduction  of 
the  water  of  perspiration,  and  would  have  to  be  furnished  from 
the  water  and  hydrogen  of  the  body  (see  above,  p.  894).  In 
other  cases,  however,  the  total  excretion  of  water  may  correspond 
to  the  ingestion  of  water  and  hydrogen,  or  be  smaller  still,  only 
the  distribution  of  the  water  being  changed,  so  that  an  abnor- 
mally greater  portion  of  it  goes  to  the  sensible  excreta  (the  urine) 
than  to  the  insensible. 

But  we  must  bear  in  mind  that  it  is  not  the  absolute  amount 
of  the  one  or  the  other  excretory  product,  by  which,  apart  from 
the  loss  of  sugar,  the  metamorphosis  in  a  diabetic  is  distinguished 
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from  that  of  a  healthy  person,  but  the  relatim  amount  as  com- 
pared with  that  ingested.  A  diabetic  may  excrete,  even  at  the 
height  of  the  disease,  quite  normal  amounts  of  urea,  carbonic 
acid,  water,  and  salts,  without  suffering  any  loss  of  bodily  mate- 
rial ;  but  the  quantities  are  abnormal  with  regard  to  the  food 
taken,  upon  which  a  healthy  person  would  either  excrete  more  or 
gain  in  weight.  The  difference  is  due  to  the  excretion  of  sugar. 
If,  therefore,  it  be  possible  for  a  diabetic  to  prevent  the  excretion 
of  sugar  by  selected  diet,  his  metamorphosis  will  probably  not 
differ  at  all  from  that  of  a  healthy  person.  Nevertheless,  he 
remains  a  diabetic  so  long  as  he  cannot  assimilate  hydrocarbons 
like  a  healthy  person.  On  the  other  hand,  a  diabetic  who  should 
excrete  sugar  even  when  on  an  exclusive  and  really  pure  albumi- 
nous diet,  would  behave  abnormally  under  all  circumstances — 
which  has  not  yet  been  observed. 

Finally,  be  it  remembered  that,  as  I  have  stated  above  (p. 
899),  a  specific  destruction  of  albumen  seems  to  occur  indepen- 
dently of  the  augmented  ingestion  of  nitrogen  and  of  the  height- 
ened secretion  of  urine. 


Theory  of  Diabetes. 

A  theorj^  of  diabetes,  in  order  to  be  satisfactory,  should  (1) 
explain  the  appearance  of  sugar  in  the  urine,  and  that,  too,  in 
quantities  readily  recognized ;  and  (2)  establish  the  connection 
between  the  mellituria  and  the  most  important  remaining  symp- 
toms of  the  disease. 

The  numerous  theories  which  have  been  upheld  in  recent 
times  in  regard  to  the  appearance  of  sugar  in  the  urine  are  all 
closely  connected  with  investigations,  in  which  CI.  Bernard  led 
the  way,  concerning  the  formation  and  excretion  of  sugar  in  the 
system.  Bernard  found  the  blood  of  the  hepatic  vein  to  be  rich 
in  sugar,  whilst  the  blood  of  the  portal  vein  contained  no  sugar 
whatever,  or  but  mere  traces  of  it ;  furthermore,  he  discorered 
sugar  in  the  livers  of  animals  fed  entirely  on  meat ;  and  from 
these  facts,  which  were  speedily  confirmed  by  other  investiga- 
tors, such  as  C.  G.  Lehmann,  C.  Schmidt,  and  Frerichs,  he  con- 
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eluded  that  sugar  was  formed  in  the  liver  under  normal  condi- 
tions. He  afterwards  discovered,  as  did  Hensen  at  the  same 
time,  that  the  liver  contained  a  substance  closely  resembling 
sugar  in  the  arrangement  of  its  elements,  and  very  readily 
changed  into  sugar,  especially  under  the  influence  of  an  animal 
iei'ment— glycogen,  in  which  he  now  perceived  the  first  step  in 
the  formation  of  sugar  in  the  liver.  The  transformation  of  the 
one  into  the  other  seemed  to  be  constantly  effected  by  a  ferment 
of  the  liver,  specially  demonstrated  by  Bernard,  and  the  sugar 
thus  formed  and  carried  into  the  circulation  was  consumed,  or, 
according  to  the  older  notion,  burnt  up  in  the  lungs.  Finally, 
the  famous  experiment  of  cervical  puncture  pre-eminently  favored 
the  idea  that  this  whole  process  of  sugar-formation  in  the  liver 
was  governed  by  the  nermus  system. 

In  accordance  with  these  expositions,  variations  in  the 
amount  of  sugar  formed  in  the  liver,  and  carried  from  thence 
into  the  blood,  were  referable  to  various  causes.  The  amount 
of  sugar  contained  in  the  blood  might  vary  according  to  the 
abundance  of  glycogen  or  ferment  in  the  liver,  and  according 
as  the  function  of  this  gland  was  carried  on  sluggishly  or 
briskly  by  reason  of  the  variable  quantity  of  blood  contained 
in  it. 

Bernard  found  the  amount  of  glycogen  contained  in  the  liver 
to  depend  upon  the  quantity,  and  especially  upon  the  quality 
of  the  food  taken.  In  regard  to  the  amount  of  Mood  contained 
in  it,  the  nerve- trunks  proceeding  from  the  medulla  oblongata 
were  undoubtedly  capable  of  exerting  an  influence ;  concerning 
the  variable  amount  of  ferment,  Bernard  himself  did  not  under- 
take any  researches,  but  experimental  data  upon  this  point  were 
soon  contributed  by  others. 

Finally,  variations  in  the  consumption  of  the  sugar  formed, 
in  normal  or  abnormal  quantity,  were  referable  to  manifold 
causes.  Any  increase  in  the  saccharinity  of  the  blood,  from  any 
of  the  causes  mentioned,  may  or  must  give  rise  to  mellituria, 
since — and  this,  too,  was  made  out  by  Bernard — as  soon  as  the 
amount  of  sugar  in  the  blood  exceeds  a  certain  limit,  from  0.25 
t(^  0.3  per  cent,  in  dogs,  it  passes  over  into  the  urine. 

This  is,  in  outline,  the  doctrine  of  sugar-formation  and  of 
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diabetes  mellitns,  such  as  CI.  Bernard  gradually  elaborated  it  in 
the  course  of  his  investigations  and  his  unprecedentedly  brilliant 
discoveries,  and  such  as  still  serves  as  the  point  of  departure  for 
all  the  theories  since  broached.  But  the  foundation  of  this  doc- 
trine, the  glycogenic  function  of  tlie  liver,  was  at  once  combated, 
and  in  the  first  place  by  Pavy,  who  explained  the  formation  of 
sugar  as  in  post-mortem  process.  Pavy  found  sugar  in  the  blood 
of  all  parts  of  the  vascular  system,  including  the  hepatic  vein 
and  the  right  side  of  the  heart,  in  about  equal  but  very  slight 
amount,  even  in  the  tissue  of  the  liver  itself,  if  immediately  re- 
moved from  the  living  animal  and  examined  without  loss  of 
time  ;  but,  on  the  contrary,  in  the  dead  liver  he  found  an  amount 
of  sugar  constantly  increasing  up  to  a  certain  limit  from  the 
beginning  of  death.  He  satisfied  himself,  moreover,  that  various 
circumstances — such  as  struggling  on  the  part  of  the  animal  em- 
ployed in  the  experiment,  violent  muscular  movements,  pressure 
upon  the  abdomen,  and  the  like— were  capable  of  increasing  the 
saccharinity  of  the  blood  even  during  life,  and  he  ascribed  Ber- 
nard's  varying  results  to  disturbances  and  sources  of  error  of 
this  sort.  According  to  his  view  the  hydrocarbons  taken  with 
the  food,  and  perhaps  also  certain  products  of  the  decomiDosition 
of  albumen,  are  normally  stored  up  in  the  liver  in  the  form  of 
glycogen,  and  this  is  not  changed  into  sugar  but  into  fat,  which 
serves  for  the  formation  of  bile.  Under  abnormal  conditions  the 
glycogen  becomes  converted  into  sugar,  and  thus  diabetes  is 
developed.  Pavy's  statements  were  corroborated  and  extended 
by  numerous  investigators,  such  as  Marcet,^  MacDonnell,  Schiff, 
Tsclierinoff,  Meissner  and  Ritter,  and  Eulenburg,  and  thence 
arose  a  controversy  which  is  not  yet  over,  cliiefiy  in  regard  to 
the  detection  of  sugar  in  the  normal  and  still  living  liver  and  in 
the  blood.  It  is  certain,  from  the  points  expressly  made  by 
Pavy,  that  Bernard,  at  least  in  his  earlier  contributions,  over- 
rated the  formation  of  sugar  in  the  liver ;  but  it  is  not  thereby 
proved  by  any  means  that  it  does  not  take  place  in  general,  and, 
indeed,  this  is  not  maintained  by  Pavy— who  always  found 
traces  of  sugar  in  the  liver— but  by  his  followers. 


'  In  Pamj,  Med.  Times  and  Gaz  1865.  p.  380. 
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That  the  hlood  contains  sugar  was  demonstrated  by  many  of 
tlie  older  observers  after  Thomson/  and  this  has  been  rej)eat- 
edly  verilied,  in  renewed  and  carefully  conducted  observations, 
by  Kuehne,  Tieffenbach,  Lusk,  Harley,'  and  Bock  and  Hoff- 
mann ;  in  man  particularly,  sugar  is  admitted  by  C.  Schmidt, 
Fiii'uier,  and  Bock  and  Hoffmann  to  be  a  normal  constituent 
of  the  blood.'  It  is  found  in  the  most  diverse  vascular  dis- 
tricts, not  only  on  the  way  from  the  liver  to  the  lieart,  but  also 
in  easily  accessible  arteries  and  veins,  the  opening  of  which  can 
scarcely  be  considered  as  a  perturbative  procedure  favoring  the 
formation  of  sugar  ;  furthermore,  it  has  been  found  in  the  capil- 
lary blood  removed  by  cupping,  and  finally,  too,  in  animals  that 
had  not  eaten  either  sugar  or  starch.  It  cannot  he  doubted, 
the%  that  sugar  is  formed  in  the  healthy  organism^  and  that 
it  is  constantly  ^present  in  the  hlood.  But  the  question  of  the 
glycogenic  function  of  the  liver  is  likewise  decided  at  the  same 
time  and  in  the  affirmative.  In  accordance  with  our  present 
knowledge,  we  must  regard  the  liver  alone  as  the  original 
source  of  the  sugar  in  the  system — apart  from  the  conversion  of 
starch  into  sugar  which  takes  place  in  the  digestive  canal,  as  well 
as  the  formation  of  sugar  of  milk  in  the  secreting  breast,  which 
does  not  now  come  under  consideration.  This  is  shown,  in  the 
first  place,  by  the  fact  that,  if  the  liver  be  extirpated  or  isolated 
from  the  circulation,  or  made  incapable  of  performing  its  func- 
tions by  any  other  means,  such  as  ligation  of  its  vessels  en  masse, 
poisoning  with  arsenic,  etc.,  the  sugar  at  once  disappears  from 
the  blood  ;  and,  in  the  next  place,  by  the  behavior  of  the  glyco- 
gen in  the  system, — that  body  which  stands  in  such  close  connec- 
tion with  the  formation  of  sugar,  and  which  is  undoubtedly  to 
be  considered  as  its  prototype.  Everything,  then,  which  inter- 
feres with  the  formation  of  glycogen  tends  also  to  prevent  the 
formation  of  sugar. 

Glycogen  occurs  regularly  and  in  noteworthy  amount  only  in 


'  Philosophical  Magazine.  1845.  XXVI.  according  to  Bock  and  Hoffmann  (c),  p.  2. 
'  According  to  Dickinson  (b),  p.  7. 
Abdes  has  also  recently  corroborated  the  normal  presence  of  sugar  in  the  blood 
(Wiener  med.  Jahrb.  1875.  p.  269). 
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tlie  liver  and  the  muscles.^  In  the  latter,  however,  it  is  con- 
tained in  far  smaller  quantity,  in  proportion,  than  in  the  liver; 
it  disappears  from  them  during  fasting,  or  under  certain  sorts  of 
diet,  much  more  speedily  than  from  tlie  latter,  and,  mce  Dersd, 
appears  in  them  more  tardily  under  proper  feeding  ;  and,  finally, 
it  is  not  found  in  them  at  all  under  conditions  in  which  glycogen 
is  formed  in  the  liver,  such  as  feeding  with  gelatine  or  the  hypo- 
dermic injection  of  glycerine  (Luchsinger,  [b],  pp.  16-42).  We  may 
therefore  conclude  with  certainty  that  the  liver  is  the  chief,  if 
not  the  only  organ  which  forms  glycogen  by  the  transformation 
of  matter  introduced  from  without,  and  that  the  muscles  possess 
this  power  to  but  very  slight  extent,  or  not  at  all,  but  derive 
their  glycogen  from  the  liver,  either  directly  or  in  the  form  of 
sugar.  Both  substances,  glycogen  and  sugar,  are  consumed  by 
them  in  their  contraction,  and  any  casual  superfluity  is  probably 
stored  up  as  glycogen,  which  seems  to  be  transformed  into  sugar 
again  only  with  the  activity  of  the  muscle. 

The  diet,  as  Bernard  had  found,  exerts  the  greatest  influence 
upon  the  quantity  of  glycogen  in  the  liver.  Our  knowledge 
upon  this  point  has  been  essentially  enriched  by  numerous 
investigations  during  the  past  few  years,  which  have  given  the 
following  results : '  a  decrease  of  the  hepatic  glycogen,  even  to 
entire  disappearance,  occurs  as  the  result  of  fasting,  and  with 
variable  rapidity,  according  to  the  stock  of  glycogen  on  hand, 
which,  in  turn,  is  dependent  upon  the  previous  dietary.  In 
rabbits,  from  four  to  eight  days  of  fasting  transpire  before  the 
glycogen  wholly  disappears  from  the  liver,  and  in  dogs  as  many 
as  from  fourteen  to  twenty-one,  and  probably,  according  to 
Poggiale's  researches  upon  the  contained  sugar,  still  more. 
Feeding  with  hydrocarbons  produces  the  greatest  increase  in 
the  amount  of  glycogen,  and  it  is  to  be  noticed  after  a  few  hours 
of  digestion  ;  and,  in  particular,  grape-sugar,  cane-sugar,  levu- 

'  This  is  true,  as  is  well  known,  only  of  the  extra-uterine  period,  which  alone 
interests  us  at  present.  During  foetal  life  glycogen  is  found  in  the  most  various  locali- 
ties, likewise  during  diseases— for  instance,  according  to  Kuehne,  in  the  lungs  in 
pneumonia. 

Compare  the  works  on  glycogen  mentioned  in  the  bibliography,  and  especially  the 
very  recent  work  (b)  by  Luclmnger. 
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lose^  and  Inuline^  besides  sugar  of  milk  and  galactose,  and 
finally  and  quite  especially,  glycerine,  are  characterized  as  great 
producers  of  glycogen.'  Mannite  and  gmn  liave  no  effect  uj)on 
the  amount  of  glycogen.  Fat  seems  to  cause  only  a  very  slight 
increase  of  the  hepatic  glycogen,  which  may,  indeed,  be  referable 
to  the  setting  free  of  glycerine  in  the  intestinal  canal  by  separa- 
tion and  saponification,  since  feeding  with  fatty  acids,  as  well  as 
with  lactic  acid,  gives  a  negative  result,  according  to  Luclisinger 
and  Salomon.  According  to  Bernard,  Salomon,  and  Luchsinger, 
in  opposition  to  M'Donnell,  gelatine  is  to  be  considered  as  a  fee- 
ble producer  of  glycogen,  whilst  the  effect  of  albumen  is  doubt- 
ful. Bernard,  indeed,  found  an  abundance  of  glycogen  (or  sugar) 
in  the  liver  in  dogs  fed  on  meat,  and  Naunyn  in  hens  which  had 
for  along  time  been  fed  upon  thoroughly  boiled  meat ;  but,  since 
the  muscles  contain  glycogen,  fat  (glycerine),  and  gelatine,  i.  e., 
glycogen-producers,  Bernard's  experiments  are  not  conclusive, 
and  others,  which  were  made  with  pure  albuminous  substances, 
are  opposed  to  Il^aunyn's.  Pavy  and  Dock  found  no  increase  of 
gl^^cogen  on  feeding  with  white  of  egg,  and  Tscherinoff,  Weiss, 
and  Luchsinger  (in  opposition  to  Bernard),  none  on  feeding  with 
fibrine. 

Many  have  sought  to  explain  the  process  which  follows  the 
development  of  glycogen  from  the  so-called  glycogen-producers 
—that  is  to  say,  the  sugars  and  glycerine — as  a  diminution  or 
hindering  of  the  conversion  of  albumen.  It  would  seem,  accord- 
ing to  this  theory,  that  the  glycogen  and  fat,  which  latter  arises 
from  the  destruction  of  albumen  which  is  continually  taking- 
place  in  the  body,  are  stored  up,  and  not  further  oxidized,  pro- 
vided more  readily  oxidizable  materials,  such  as  plain  sugar  or 
glycerine,  be  ingested  and  take  possession  of  the  oxygen.  This 
view  may  now  be  regarded  as  disproved,  and  for  this  reason,  to 
say  nothing  of  others  (see  Luclisinger),  that  other  substances, 
oxidizable  with  equal  readiness,  such  as  lactic  acid,  vinous  acid, 
fat,  and  fatty  acids,  do  nol:  have  this  effect.  We  must  rather 
assume  that  there  is  a  direct  conversion  of  these  substances  into 


'  Experiments  in  feeding  witli  starch  give  no  indubitable  result,  because,  according 
to  Bruecke,  starch  is  changed  during  digestion  into  erythrodextrine,  which  agrees  with 
glycogen  in  most  of  its  reactions. 
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glycogen,  by  appropriation  of  water,  division,  synthesis,  or  otiier 
complex  clieniical  clianges. 

All  these  processes  of  the  conversion  into  glycogen  of  mate- 
rials taken  in  from  without,  are,  for  reasons  wliich  have  already 
been  stated,  to  be  referred  especially  or  exclusively  to  the  liver. 
It  is  therefore  not  a  matter  of  indifference  in  wliat  locality  tlie 
glycogen-producers  become  incorporated  with  the  body.  The}' 
furnish  the  greatest  quantity  of  glycogen  when  they  are  intro- 
duced into  the  stomach,  or  into  a  branch  of  the  portal  vein,  or 
into  the  vein  itself  ;  much  less,  on  the  contrary,  and,  if  in  small 
amount,  even  none  whatever,  if  injected  under  the  skin  or 
directly  into  the  blood,  the  portal  vein  being  tied ;  for  in  the 
latter  case  they  are  diffused  through  the  whole  circulation,  only 
a  fractional  portion  reaching  the  liver,  and,  besides,  they  are 
excreted  from  the  blood  unchanged,  at  least  in  part.' 

Tlie  'power  of  the  liver  to  form  glycogen  is  associated  with 
the  normal  function  of  the  hepatic  cells.  We  might  well  sup- 
pose d  priori  that  this  power  is  derived  solely  from  the  peculiar 
conditions  of  the  hepatic  circulation,  particularl}^  from  the  retar- 
dation which  the  stream  of  blood  undergoes  in  the  portal  system, 
and  which  must  be  so  highly  favorable  to  the  interchange  of 
matter  between  the  blood  and  the  tissues.  This  idea  is  opposed, 
however,  by  weighty  facts,  above  all  by  the  fact  that,  according 
to  Salkowsky  and  Luchsinger,  the  formation  of  glycogen  ceases 
when  the  hepatic  cells  are  rendered  incapable  of  performing  their 
functions  by  poisoning  with  arsenic,  phosphorus,  and  the  like, 
but  not,  according  to  Luchsinger,  after  procedures  which  give 
rise  to  an  acceleration  of  the  portal  circulation,  such  as  the  cer- 
vical puncture  or  poisoning  with  curare. 

Schiff's  observation,  too,  that  in  frogs  the  formation  of  sugar 
(probably  by  a  transformation  of  glycogen)  continues  for  even  a 
longer  time  (sixteen  days)  after  ligation  of  the  portal  vein,  must 
tell  against  this  theory  and  in  favor  of  the  specific  glycogen-form- 
ing  action  of  the  hepatic  cells." 

'  As  regards  sugar,  these  statements  have  been  current  since  the  time  of  Bernard, 
and  have  been  many  times  confirmed ;  as  regards  glycerine,  Luchsinger  has  furnished 
the  proof. 

''As  regards  the  formation  of  sugar,  experiments  made  by  Ore,  Moos,  and  Pavy  with 
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As  glycogen  is  formed  likewise  from  sugar  injected  under  the 
skin,  although,  for  the  reasons  above  adduced,  in  relatively 
smaller  quantity,  it  follows  that  no  special  prei)aration  of  the 
sugar  in  the  stomach  or  intestine  is  necessary  (Luchsinger).' 

If  the  liver  forms  glycogen  in  its  cells,  and  if  sugar  is  con- 
stantly proceeding  from  it,  no  matter  whether  the  amount  be 
large  or  small,  there  is  nothing  more  obvious  than  the  supposi- 
tion that  the  glycogen  is  continually  being  changed  into  sugar 
on  its  way  from  the  cells  into  the  blood  of  the  hepatic  vein.  For 
this  a  fei-merit  is  necessary.  Bernard  produced  such  a  sugar- 
forming  ferment  from  the  liver,  and,  according  to  his  assumption, 
it  would  seem  to  be  contained  only  in  a  certain  number  of  the 
hepatic  cells,  glycogen  being  found  in  the  others,  and  the  action 
of  the  two  upon  each  other  being  ruled  by  nervous  influence, 
Hensen  and  von  Wittich  also  express  themselves  as  considering 
the  seat  of  the  ferment  to  be  in  the  hepatic  cells,  while  the  major- 
ity of  other  investigators  place  it  in  the  blood,  because  glycogen 
treated  with  blood  outside  the  body  is  changed  into  sugar,  and, 
if  introduced  into  the  circulation  of  the  living  body,  increases 
the  saccharinity  of  the  blood,  and  even  makes  the  urine  saccha- 
rine. Experiments  of  this  sort  have  been  particularly  undertaken 
by  Pavy,  whose  statements  have  been  conflrmed  by  Tieffenbach, 
O.  Nasse,  and  Naunyn.  These  positive  statements  cannot  be 
refuted  by  the  fact  that  others,  such  as  Schiff  and  Hitter,  found 
no  sugar  in  the  urine  after  injecting  glycogen  into  the  blood, 
since  sugar  does  not  pass  over  into  the  urine  until  its  accumula- 
tion in  the  blood  has  reached  to  a  certain  extent.  According  to 
Schiff  [(d)  and  (e)],  the  ferment  does  not  form  in  the  blood  until 
after  death,  or,  during  life,  as  the  result  of  some  derangement 
of  the  circulation,  even  a  retardation  of  the  current  sufficing  to 
produce  it ;  and  he  explains  the  different  kinds  of  mellituria,  as 
well  as  diabetes  mellitus,  as  due  to  vaso-motor  derangements 
which  give  rise  to  the  formation  of  the  ferment,  and  consequently 

ligation  of  the  portal  vein,  yielded  contrary  results,  but  they  have  no  bearing  upon  the 
question  stated  above,  since  no  attention  was  paid  to  the  animals'  feed  or  to  any  glyco- 
gen which  may  have  been  present  in  the  liver. 

'  Experiments  undertaken  with  reference  to  this  point  by  Pink  and  G.  Heidenhain 
seem  to  tell  in  the  contrary  direction,  but  they  are  not  sufficiently  conclusive. 
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to  the  conversion  of  tlie  glycogen  into  sugar.  This  hypothesis  is 
disproved  by  Pavy,  who  performed  numerous  experiments  with 
all  sorts  of  interference  with  the  circulation,  without  mellituria 
being  produced ;  moreover,  it  is  contradicted  by  a  fact,  for  our 
knowledge  of  which  we  are  indebted  to  Schilf  himself,  namely, 
that  in  hibernating  frogs,  whose  livers  contains  glycogen,  but  no 
ferment,  the  sugar-puncture  is  unsuccessful,  although  it  pro- 
duces quite  decided  disturbances  of  the  circulation.  That  the 
ferment  is  not  present  in  the  hepatic  cells,  but  in  the  blood,  is 
also  supported  by  Naunyn' s  (and  Nencki' s)  examination  of  the 
liver  of  an  artificially  diabetic  animal,  after  having  injected  it  with 
an  ice-cold  solution  of  common  salt,  after  which  no  sugar  was 
found.  According  to  the  most  recent  investigations  by  Tiegel 
and  Plosz,  it  is  in  the  highest  degree  probable  that,  if  the  red 
blood-corpuscles  perish,  as  undoubtedly  happens  in  the  liver, 
this  ferment  is  developed  in  special  abundance. 

Accordingly,  we  must,  in  the  present  state  of  science,  regard 
the  processes  in  the  liver,  in  so  far  as  they  now  come  under  con- 
sideration, in  this  wise  :  that,  in  its  cells,  the  giycogen-producers 
(sugar,  glycerine,  gelatine,  and  probably  albuminates)  are  con- 
verted into  glycogen,  and  that  the  latter  is  transformed  into  grape- 
sugar  by  reaction  with  the  blood  which  bathes  the  cells.  It  is  at 
present  uncertain  whether  all  the  glycogen  is  gradually  changed 
into  sugar,  or  only  a  part  -of  it,  whilst  the  other  portion  serves 
the  remaining  purposes  of  nutrition,  the  formation  of  bile,  etc. 
Partly  because  of  the  low  dilf usibility  of  glycogen,  whereby  its 
passage  into  the  circulation  is  hindered,  and  partly  because  the 
newly  formed  sugar  is  at  once  carried  away  with  the  blood,  and, 
under  normal  conditions,  nsed  up  in  the  body,  only  small  quan- 
tities of  sugar  are  ever  found  in  the  liver  and  even  in  the  blood. 

The  reaction  between  the  cells  and  the  blood  takes,  of  course, 
a  certain  length  of  time.  If  this  be  shortened  by  acceleration  of 
the  entero-hepatic  circulation,  and  time  enough  be  not  afforded 
the  cells  to  take  up  and  elaborate  the  giycogen-producers  con- 
tained in  the  portal  blood,  or  if  a  disproportionate  amount  of 
these  substances  be  carried  to  them  in  the  course  of  a  short  time, 
the  necessary  result  is  that  more  or  less  of  it  passes  unchanged 
through  the  liver  into  the  general  circulation,  and,  if  its  quan- 
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tity  exceed  a  certain  limit,  from  thence  into  the  urine.  This 
explains  the  mellituria  which  occurs  when  sugar  is  carried  into 
the  portal  vein,  or  simply  into  the  intestine  in  large  quantities 
at  a  time,  and  likewise  many  cases  of  the  so-called  artificial  dia- 
betes, /.  e.,  those  produced  experimentally,  of  which  there  is 
already  a  great  number. 

At  the  head  of  all  these  methods,  both  for  certainty  of  suc- 
cess, and,  in  particular,  for  its  significance  as  regards  the  doctrine 
of  the  physiological  and  pathological  formation  of  sugar,  stands 
the  sugar -puncture^  taught  by  Bernard.  This  consists,  as  is 
well  known,  in  delicately  wounding  the  fourth  ventricle  with  the 
point  of  a  needle,  on  the  floor  of  the  fossa  rhomboidea,  imme- 
diately above  the  point  of  origin  of  the  vagi  nerves.  Bernard 
soon  became  convinced  that  the  result  of  this  injury  was  not, 
as  he  had  at  first  supposed,  dependent  upon  an  irritation  of  the 
vagi,  since  section  of  these  nerves  in  nowise  altered  it.  On 
the  other  hand,  he  found  the  sugar-puncture  ineffectual  after 
division  of  the  splanchnic  nerves,  and  he  thence  concluded  that 
the  channels  through  which  the  appearance  of  sugar  in  the  urine 
was  caused  by  the  medulla  oblongata  ran  through  them.  Ber- 
nard's experiment  with  the  sugar-puncture  has  been  confirmed 
hundreds  of  times.  Our  further  knowledge  of  the  course  of  the 
nerves  governing  the  formation  of  sugar,  and  the  nature  of  their 
action,  we  owe  to  the  researches  undertaken  by  Schifi',  Pavy, 
Eckhard,  Cyon,  and  Aladoff. 

Schiff  [(b)  and  (d)]  observed  sugar  in  the  urine  also  on  section  of 
the  optic  thalami  and  the  great  crura  cerebri,  and  on  destruction 
of  the  pons  Varolii  and  the  middle  and  posterior  crura  cerebelli. 
Under  favorable  circumstances  he  was  able  to  produce  excretion 
of  sugar  in  the  urine,  lasting  for  a  week,  by  complete  division  of 
the  spinal  cord  at  the  level  of  the  second  dorsal  vertebra  ;  often, 
also,  by  section  of  the  individual  columns  of  the  cord  (sometimes 
the  posterior,  at  other  times  the  anterior) ;  and  lastly,  too,  by 
destroying  the  spinal  cord  in  its  lumbar  portion,  so  that  all  the 
nerve-connections  of  the  liver  were  spared. 

Pavy  saw  the  urine  become  saccharine  within  an  hour  after 
section  of  the  medulla  oblongata,  artificial  respiration  being  kept 
up.    Section  of  the  crura  cerebri,  however,  or  of  the  spinal  cord 
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between  the  second  and  third  cervical  vertebra?,  and  from  there 
down,  he  I'ound  inelfective.  In  regard  to  the  sympathetic  nerv- 
ous system,  his  experiments  showed  tliat  injury  of  the  vertebral 
plexus  of  the  sympathetic,  or  destruction  of  its  uppermost  cervi- 
cal ganglion,  as  well  as  division  of  the  nerve-iilaments  which 
ascend  from  the  upper  thoracic  ganglion  to  the  cervical  canal  on 
either  side  of  the  neck,  was  sure  to  render  the  urine  highly  sac- 
charine, but  that  section  of  the  last-named  connecting  fibres  on 
one  side  only,  as  well  as  injury  of  the  thoracic  portion  of  the 
sympathetic  below  the  uppermost  ganglion,  was  feeble  or  uncer- 
tain in  its  effect ;  and,  finally,  that  division  of  the  carotid  portion 
of  the  sympathetic  was  of  no  effect  whatever.  Pavy  also  divided 
all  the  nerves  entering  the  liver  from  the  lesser  epiploon,  care- 
fully sparing  the  vessels,  but  was  unable  thus  to  produce  any 
mellituria. 

Eckhard  was  unable  to  give  rise  to  mellituria  by  destruction 
of  the  uppermost  cervical  ganglion,  but  he  did  produce  a  highly 
pronounced  mellituria  by  destruction  of  the  lowermost  cervical 
ganglion  (the  one  which  comes  next  after  the  ganglion  stellatum), 
and  a  scanty  excretion  of  sugar  hy  destruction  of  the  first  and 
second  thoracic  ganglia,  and  often  by  section  of  the  last  cervical 
or  the  first  thoracic  nerve.  He  found  furthermore  that,  in 
rabbits,  injuries  of  the  posterior  lobe  of  the  vermiform  process 
of  the  cerebellum  were  followed  by  hydruria  and  mellituria;  and 
lastly,  he  confirmed  Bernard's  statement  in  regard  to  the  effect 
of  division  of  the  splanchnics.  After  the  latter,  all  those  injuries 
of  nerves  which  caused  excretion  of  sugar  were  ineffectual,  no 
matter  in  what  part  of  their  course  the  section  had  been  made. 
Carbonic  oxide  diabetes  was  not  prevented  by  division  of  the 
splanchnics  in  dogs. 

Finally,  Cyon  and  Aladoff  likewise  found  mellituria  in  dogs, 
after  section  or  careful  extirpation  of  the  lowermost  cervical  or 
the  uppermost  thoracic  ganglion,  as  well  as  after  division  of  tlie 
two  vertebral  branches  or  of  the  two  nerve-filaments  leading  to 
the  stellate  ganglion  and  forming  the  ring  of  Yieussens  around 
the  subclavian  artery.  Previous  division  of  the  dorsal  gangliated 
cord  of  the  sympathetic  between  the  tenth  and  twelfth  ribs,  or 
of  the  splanchnic  nerves,  prevents  the  excretion  of  sugar  from 
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.'Xtirpation  of  the  lowermost  cervical  ganglion.  But,  if  the 
excretion  of  sugar  have  already  begun  on  account  of  the  (extir- 
pation, subsequent  section  of  the  dorsal  gangliated  cord  of  the 
sympathetic  does  not  cause  it  to  disapj^ear.  Tlie  same  is  true  of 
division  of  the  splanclmics.  They  explain  tiiis  state  of  things  in 
rhis  wise:  that  by  the  previous  sections  other  extensive  vascular 
districts  are  paralyzed  and  over-distended  with  blood,  so  that 
the  sugar-puncture  or  other  procedures  can  no  longer  exert  any 
intiuence  upon  the  amount  of  blood  in  the  liver,  whereas  the 
case  is  otherwise  if  the  increase  of  blood  in  the  liver  and  the 
iiiellituria  have  already  begun  before  the  sympathetic  or  the 
splanchnic  is  cut  through.^ 

Although  these  experiments  do  not  agree  with  each  other  in 
every  particular,  this  much  may  be  deduced  from  them  :  that 
injuries  of  the  medulla  oblongata,  of  the  lowermost  cervical  and 
uppermost  thoracic  ganglia,  and  of  certain  connecting  filaments 
of  the  two,  give  rise  to  mellituria.  Statements  in  regard  to  the 
occurrence  of  mellituria  after  injuries  of  other  portions  of  the 
central  or  sympathetic  nervous  system  are  in  part  contradictory 
and  in  part  too  desultory,  and  hence  need  further  confirmation. 
Amongst  these  belong  Schiff's  observation,  that  sugar  appears 
in  the  urine  after  division  of  the  nerve-trunks  of  the  limbs — the 
sciatic,  for  instance,  and  those  of  Munk  and  Klebs  (in  opposition 
to  Eckhard),  that  the  same  is  the  case  after  extirpation  of  the 
solar  plexus.  Schiff  succeeded  also  in  causing  mellituria  in 
rabbits  by  thrusting  long  needles  through  the  skin  into  the  liver 
and  moving  them  about  within  it  for  a  short  time,  or  directing  a 
galvanic  current  through  them  into  the  liver.  He  explains  the 
•  'ffect  of  this,  as  of  all  other  procedures,  by  the  hyper^emia 
which  it  causes  directly  or  indirectly,  and  which  gives  rise  to 
the  formation  of  the  sugar-producing  ferment,  which,  in  his 
opinion,  is  otherwise  not  present  during  life.  Similar  processes 
would  seem  to  lie  at  the  root  of  diabetes  mellitus,  but  his  view, 
as  to  the  formation  of  ferment  not  taking  place  until  after 
death,  has  been  shown  above  to  be  untenable. 

'  In  regard  to  the  occurrence  of  mellituria  after  section  of  the  splanchnic,  which  was 
observed  by  v.  Oraefe  and  Hetisen,  and  occasionally  by  Ploc7i  also,  compare  Eckhard, 
loc.  cit. ,  p.  7. 
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Of  other  methods  of  producing  mellituria,  we  must  first  men- 
tion, as  quite  directly  connected  with  the  circulation  and  the 
state  of  the  blood  in  the  liver,  the  injection  of  defibrinated  ar- 
terial blood  into  the  portal  vein,  recently  rej)orted  by  Pavy  [(d)  j. 
Venous  blood  does  not  seem  to  have  this  eft'ect.  In  considera- 
tion of  this,  as  well  as  of  the  effect  of  certain  poisons,  under 
which,  as  after  section  of  the  sympathetic,  the  vessels  become 
dilated  and  allow  the  blood  to  flow  through  without  being  dis- 
arterialized,  he  is  at  present  of  the  opinion  that  diabetes  in  man 
depends  upon  a  (paralytic)  dilatation  of  the  blood-vessels  in  the 
liver. 

In  this  connection  there  is  a  great  range  of  substances  which, 
whether  introduced  into  the  general  blood-current  or  into  the 
portal  circulation,  cause  mellituria  with  more  or  less  certainty. 
The  oldest  and  best  known  of  these  agents  is  curare,  and  of  like 
effect  is  poisoning  with  carbonic  oxide  (Bernard),  with  chloride 
of  carbon  (Eulenburg),  nitrite  of  amyl  (F.  A.  Hoffmann),  nitro- 
benzole  (Ewald),  phosphoric  acid  (Pavy),  turpentine  (Almen), 
corrosive  sublimate  (Rosenbach),  nitrate  of  oxide  of  uranium 
(Leconte),  etc.  Bock  and  Hoffmann  produced  mellituria  by 
injecting  large  quantities  of  a  one  per  cent,  solution  of  common 
salt  into  the  veins  ;  Kuelz,  with  solutions  of  carbonate,  acetate, 
valerianate,  and  succinate  of  soda ;  Kuentzel,  with  solutions  of 
carbonate,  phosphate,  and  hyposulphite  of  soda  or  of  gum  arable. 
Harley  observed  temporary  mellituria  after  injecting  ether,  alco- 
hol, or  ammonia  into  the  portal  vein,  and  G-.  Goltz,  in  rabbits, 
after  injecting  large  quantities  of  lactic  acid  into  the  stomach. 

According  to  Reynoso, '  disturbances  of  respiration,  whether 
from  mechanical  impediments  or  from  the  action  of  certain  gases, 
such  as  chloroform,  etc.,  would  seem  to  cause  glycosuria,  and 
for  the  particular  reason  that  sugar  is  excreted  if  its  combustion 
in  the  lungs  be  prevented.  His  statements  have,  however,  been 
proved  to  be  exaggerated,  at  least  they  have  not  in  their  entirety 
been  confirmed  either  by  clinical  observation  of  patients  with 
the  most  diverse  disturbances  of  respiration,  or  by  experimental 


'  Annales  des  sciences  naturelles.  1855.  p.  130,  and  Comptes  rendus.  XXXIII.  and 
XXXIV. 
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investigations  (Frerichs  and  iStaedeler,'  and  Senator 2).  Pi-obably 
in  most  of  the  cases  tlie  reactions  of  tlie  urine  attributed  by  Rey- 
noso  to  sugar  were  due  to  other  reductive  constituents.  But, 
at  all  events,  sugar  does  appear  in  the  urine  in  many  cases  in 
connection  with  respiratory  disturbances,  and  in  tliat  event  prob- 
ably one  or  the  other  of  the  processes,  presently  to  be  men- 
tioned, comes  into  play. 

To  begin  with,  we  must  give  up  the  attempt  to  find  a  general 
explanation  which  shall  hold  good  for  all  sorts  of  mellituria— 
observed  after  one  or  another  procedure,  after  injection  of  this 
or  that  agent,  and  not  constantly  at  that.  It  would,  indeed,  in 
the  present  state  of  our  knowledge,  be  a  vain  endeavor  to  seek 
after  the  causes  of  the  mellituria  occasioned  by  agents  of  whose 
physiological  action  we  know  so  little,  as,  for  instance,  corrosive 
sublimate,  turpentine,  or  the  salts  of  uranium  ;  or  to  examine 
why,  as  in  poisoning  with  morphia  or  strychnia,  mellituria  some- 
times foi-ms  a  part  of  the  multifarious  train  of  symptoms  (Pavy, 
Bernard).  But,  even  if,  out  of  all  the  methods  of  procedure 
.enumerated,  we  consider  only  such  as  act  under  apparently  the 
more  simple  conditions,  and,  for  that  reason,  with  greater  cer- 
tainty, it  may  still  be  doubtful  whether  in  those  cases  the  melli- 
turia is  always  brought  about  in  the  same  way.  Many  of  the 
procedures  mentioned — probably  most  of  them — have  this  in 
common,  that  they  occasion  an  omrJUling  of  the  Iwer  with 
hlood.  That  this  is  caused  by  Pavy's  injection  of  blood  is,  of 
course,  beyond  all  doubt ;  that  curare  and  nitrite  of  amyl  act  in 
the  same  manner,  we  may  with  equal  certainty  assume  from 
their  known  physiological  eifect,  and  so,  with  more  or  less  prob- 
ability at  least,  of  many  other  agents.  Direct  mechanical  irrita- 
tions of  the  liver,  too,  injections  of  irritating  substances  into  the 
portal  vein  or  the  digestive  canal,  may  or  must  cause  at  least  a 
liypera3mia  of  the  liver.  It  has  been  a  matter  of  dispute  whether 
these  injuries  of  nerves  really  cause  mellituria  by  paralysis  of 
vaso-motor  nerves,  /.  <?.,  by  paralytic  dilatation  of  vessels,  or 
whether  an  irritation,  probably  specific,  of  the  nerves  which 


'  Verb  der  naturf  Ges.  in  Zurich.  III.  and  Mueller's  Archiv.  1854.  p.  393. 
'Virchow's  Archiv.  XLII.  p.  1. 
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govern  the  formation  of  sngar  is  occasioned  by  them.  The  latter 
snpposition  seems  to  be  chiefly  favored  by  the  fact  that  the  ex- 
cretion of  sugar  is  for  the  most  part  only  transitory,  which  may  be 
explained  by  the  cessation  of  the  irritation.  But  since  the  exist- 
ence of  actively  dilating  nervi  vasorum  was  conclusively  ascei-- 
tained  by  Fr.  Goltz,  there  has  been  no  ground  for  this  dispute. 
Whether  the  injury  of  the  nerves  acts  by  irritation  or  by  paraly- 
sis, we  may  in  either  case  explain  the  dilatation  of  vessels  in  the 
portal  domain  which  is  quite  directly  observed  after  dividing 
certain  nerves. 

Dilatation  of  the  hepatic  vessels,  when  not  occasioned  b}^  im- 
pediments to  the  outflow,  by  venous  stasis,  causes  an  accelera- 
tion of  their  current  of  blood,  by  reason  of  which,  as  has  already 
been  mentioned  passim,  the  contact  with  the  glycogen-forming 
hepatic  cells  is  abbreviated,  and  the  transition,  unchanged,  of 
the  sugar  or  other  glycogen-producers  brought  by  the  portal  vein 
is  favored.  The  action  of  the  hepatic  cells  is,  as  Luchsinger  has 
shown,  in  nowise  altered  as  regards  its  kind,  onlj^  the  relative 
quantities  of  material  brought  to  them  (to  be  elaborated  by  them) 
and  carried  away  from  them,  and  of  the  sugar  alread}^  formed,  are 
changed.  The  occurrence  of  mellituria  under  these  circumstances, 
/.  d.,  acceleration  of  the  portal  circulation,  will  accordinglj'  be 
dependent  upon  the  stock  of  glycogen  present  in  the  liver  and 
upon  the  ingestion  of  sugar  or  other  glj^cogen-producers.  The 
largest  amounts  of  sugar  must  appear  in  the  urine  when,  for 
instance  after  the  sugar  puncture,  poisoning  with  curare,  etc., 
sugar  is  introduced  into  the  intestine  or  the  portal  vein,  since  a 
portion  of  it  passes  through  the  liver  without  further  ado,  and 
the  other  (abnormally  small)  portion  goes  to  the  hepatic  cells, 
and  is  there  changed  into  glycogen,  to  escape  from  them  by 
diffusion,  to  appear  again  as  sugar,  and  to  be  quickly  washed 
away.  Lesser  degrees  of  mellituria  are  observed  when  other 
glycogen-producers,  such  as  glycerine,  enter  the  portal  vein, 
because  only  a  portion  of  them  is  changed  into  glycogen  and 
then  into  sugar,  whilst  the  other  portion  is  carried  away  without 
undergoing  the  action  of  the  hepatic  cells,  more  especially  if, 
without  any  fresh  accession,  the  liver  still  contain  glycogen  as 
the  result  of  previous  feedings.    On  the  other  hand,  the  sugar 
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puncture  and  other  nietliods,  wliich  ordinarily  cause  mellituria, 
do  not  effect  this  any  longer,  if  the  liver  have  become  free  from 
glycogen  by  long  fasting,  and  no  fresh  addition  take  place. 
But,  if  the  hepatic  cells  have  suffered  impairment  of  their  func- 
tional capacity,  at  least  as  regards  the  formation  of  glycogen,  as 
by  fatty  degeneration,  and  if  the  stock  of  glycogen  in  the  liver 
be  exhausted,  then  mellituria  cannot  occur  except  sugar  gain 
access  to  the  intestine  or  the  portal  vein.  It  will  then  pass 
unchanged  through  the  liver  into  the  general  ch'culation.  All 
these  facts  have  been  established  by  Luchsinger  in  particular, 
and  have  led  to  a  knwloedge  of  the  views  here  laid  down. 

In  this  way  the  great  majority  of  cases  of  artificial  diabetes 
find  an  explanation  which  is  not  forced,  and  which  tallies  with 
the  most  recent  investigations.  Many  of  the  statements  of 
experimenters  which  seem  to  conflict  with  it,  especially  in  former 
years,  are  readily  explained  by  their  ignorance  of  one  or  other 
circumstance,  the  significance  of  which  has  not  been  made  clear 
until  now,  as,  for  instance,  the  nutritive  condition  of  the  animals 
employed  in  experiments,  or  the  composition  of  the  material 
which  is  carried  to  the  liver,  etc.  Even  Pavy's  experiment, 
already  quoted,  of  collective  ligature  of  the  hepatic  nerves  with- 
out mellituria  occurring,  cannot  be  held  valid  as  proof  against 
this  theory,  since  no  attention  was  paid  to  the  glj^cogen  contained 
in  the  liver.  Moreover,  a  repetition  of  this  experiment,  which, 
indeed,  is  scarcely  in  accord  with  the  most  recent  views  of  Pavy 
himself  (p.  942),  is  much  to  be  desired. 

But  there  are  still  many  forms  of  artificial  diabetes  which  can- 
not be  satisfactorily  explained  in  the  foregoing  manner,  because 
in  them  a  participation  of  the  liver,  such  as  is  required  for  the 
other  forms,  cannot  be  shown,  or  can  only  be  assumed  by  strain- 
ing the  natural  interpretation  of  the  evidence.  This  applies  to 
the  mellituria  which  Schiff  says  that  he  observed  after  division 
of  the  lumbar  spinal  cord,  or  of  various  peripheral  nerve- trunks  ; 
and  partly  also  to  the  mellituria  which  occurs  after  injections  of 
dilute  solutions  of  different  salts  into  the  vascular  system,  and 
which  Bock  and  Hoffmann  ( [c]  p.  40)  saw  take  place,  too,  some 
time  after  extirpation  of  the  liver  ;  and  finally  to  still  other  forms 
of  mellituria.    Are  we  justified,  on  this  account,  in  rejecting  as 
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false  the  doctrine  wliicli  lias  been  presented,  of  the  function  of 
the  liver  in  forming  glycogen  and  sugar,  and  of  the  part  played 
by  dilatation  of  the  vessels— a  doctrine  which  is  abundantly  sup- 
ported by  collateral  facts  ?  Certainly  not.  Rather,  if  there  b« 
cases  of  mellituria  vi^hich  do  not,  to  be  sure,  contravene  this 
doctrine,  but  yet  are  not  explained  by  it,  it  follov^s  that  there 
must  be  still  other  causes  of  mellituria,  unconnected  witli  the 
liver— causes  v^^hich  must  concern  either  the  ingestion  or  the 
formation,  or  the  appropriation  and  excretion  of  the  sugar  and 
of  the  glycogen  v^hicli  is  so  closely  related  to  it. 

Thus  far  we  have  never  fullj^  grasped  all  these  causes,  but 
have  pursued  but  the  one  or  the  other  of  them,  being  preju- 
diced by  the  prevailing  current.  During  the  earlier  period,  for 
instance  under  the  overpowering  impress  of  Bernard's  discov- 
eries, research  directed  its  entire  attention  to  the  sources  of  the 
sugar,  and,  among  these  again,  almost  exclusively  to  the  liver. 
Whilst  the  part  played  by  the  liver  under  all  imaginable  condi- 
tions was  investigated  experimentally,  the  study  of  the  other 
conditions  which  may  claim  consideration,  in  connection  with 
the  excretion  of  sugar,  was  unwarrantably  neglected,  not  merel}^ 
as  regards  the  explanation  of  the  various  sorts  of  glycosuria 
which  may  be  produced  artificially,  but.  d  fortiori,  as  regards 
the  theories  of  diabetes  mellitus. 

The  theories  which  have  attracted  most  attention  have 
already  found  their  place  in  the  foregoing  exposition ;  the 
others  hinge,  some  of  them  rather  upon  Bernard's,  and  others, 
and  the  most  of  them,  upon  Pavy's  view  of  the  function  of 
the  liver,  and  they  modify  or  enlarge  these  views  in  one  way  or 
another-  to  explain  the  disease.  Seegen  discerns  the  essence 
of  diabetes  in  a  morbid  transformation  of  the  glj^cogen  of  the 
liver,  occasioned  in  most  cases  by  a  disturbance  in  the  tract 
of  the  nervous  centres.  He  is  inclined  to  refer  the  different 
"forms"  (or  stages)  of  the  disease  to  differences  in  the  hepatic 
glycogen,  according  as  it  has  proceeded  from  the  hydrocarbons 
or  from  the  albumen  of  the  food ;  and  he  finds  a  prop  for  his 
view  in  a  statement  of  Schtscherbakoff's,  who  avers  that  he  lias 
found  various  modifications  of  the  glycogen  of  the  liver.  Tliis 
support  has  been  shaken  by  the  opposing  statements  of  Luch- 
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singer,  Salomon,  and  Kuelz,  and,  besides  this,  the  correctness  of 
his  view  must  remain  doubtful  so  long  as  the  development  of 
glycogen  from  albumen  is  itself  a  matter  of  doubt,  or  else  we 
must  consider  only  the  gelatine  of  the  albuminous  food  (compare 
p.  935).  A  similar  exposition  has  been  brought  forward  by  Can- 
tani,  and  likewise  by  Foster  ;  they  conclude  that  at  least  certain 
cases  of  diabetes  depend  upon  the  formation  of  a  sort  of  sugar 
(paraglucose)  different  from  the  ordinary  hepatic  sugar,  and 
incapable  of  oxidation  as  such  within  the  system.  In  other 
cases,  according  to  Foster,  the  liver  would  seem  to  have  lost  the 
power  of  retaining  the  sugar  as  glycogen ;  and  in  still  others,  the 
severest,  an  immoderate  action  of  the  liver  would  seem  to  take 
place,  which  then  forms  sugar  even  upon  an  albuminous  diet. 
Dickinson,  who  likewise  does  not  question  the  normal  formation 
of  sugar  by  the  liver,  together  with  that  of  glycogen,  attributes 
the  disease  in  all  cases  to  an  augmented  accession  of  sugar  to  the 
blood,  since  there  Is  nothing  to  indicate  a  diminished  consump- 
tion of  sugar,  if  it  be  added  to  the  blood  in  normal  quantity. 
The  increased  accession  may  depend :  first,  upon  an  excess  of 
sugar  in  the  food,  which  at  once  simply  passes  into  the  blood, 
and  causes  a  temporary  glycosuria  ("normal  alimentary  glyco- 
suria"), which  disappears  on  diminishing  the  saccharine  food; 
second,  upon  a  lack  of  power  in  the  limr  to  form  glycogen  out  of 
sugar  and  starch — this  seems  to  have  occurred  in  those  slighter 
cases  of  diabetes,  or  in  the  first,  imperfect  stage,  in  which  the 
excretion  of  sugar  is  stopped  by  withdrawing  the  hydrocarbons 
("  abnormal  alimentary  glycosuria")  ;  third,  and  lastly,  upon  an 
increased  formation  of  sugar  in  the  system  occurring  independ- 
ently of  the  ingestion,  as  takes  place  in  the  severer  cases  of 
diabetes.  In  this  connection  may  be  mentioned  also  many  cases 
in  which  either  an  abnormal  amount  of  glycogen  is  developed, 
or.  which  is  quite  improbable,  however,  an  unnatural  proportion 
of  it  is  changed  into  sugar  by  a  morbid  formation  of  ferment,  or 
in  which  sugar  instead  of  glycogen  is  formed  in  the  liver. 
Dickinson  believes  that  we  cannot  assume  that  an  abnormal 
quantity  of  glycogen  is  formed,  and  that,  too,  in  consequence  of 
a  hastened  circulation,  because  the  function  of  a  hyper^emic 
organ  is  never  simply  increased,  but  always  altered  in  qual- 
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ity ; '  accordingly,  the  most  probable  liyiDotliesis  is,  that  diabetes 
mellitus  is  caused  (in  severe  cases)  by  a  defective  functional 
action  of  the  liver,  which  forms  sugar  instead  of  glycogen 
from  albuminous  food.  Disturbances  in  the  domain  of  the 
nervous  system  lie  at  tlie  foundation  of  all  these  changes, 
whereby  abnormal  circulatory  relations  are  established.  How- 
ever fully  we  are  compelled  to  acknowledge  that,  in  this  exposi- 
tion of  Dickinson's,  the  modes  in  which  mellituria  is  developed, 
in  so  far  at  least  as  concerns  the  liver,  are  more  completely  con- 
sidered than  by  others,  we  yet  cannot  characterize  the  last 
conclusion  as  in  any  way  a  happy  one.  For,  in  the  first  place, 
no  mellituria  has  ever  yet  been  ascertained  to  have  developed 
while  the  liver  was  free  from  glycogen  and  without  the  ingestion 
of  sugar  (see  pp.  936  et  seq.),  and  moreover  it  is  in  the  highest 
degree  improbable  that  in  the  lighter  cases  the  liver  should  still 
possess  the  power  to  form  glycogen  out  of  proteine  matters,  but 
not  out  of  sugar ;  for,  according  to  all  that  we  know,  the  devel- 
opment of  glycogen  from  albuminous  bodies,  if  indeed  it  be 
proved,  must  require  much  more  complicated  processes  than 
from  sugar. 

Zimmer  has  broached  a  view  which  has,  at  least,  the  merit 
that  it  does  not  confine  itself  to  the  liver  alone,  but  takes  account 
of  the  muscles  also  ;  but  it  is  chiefly  supported  by  mere  conjec- 
tures, and  does  not  comport  well  with  a  number  of  recentl}^ 
discovered  facts.  According  to  him,  the  cause  of  diabetes  may 
lie  in  the  liver  or  in  the  muscles,  and  the  latter  are  implicated 
particularly  in  the  severer  cases.  The  liver  and  the  muscles 
contain  glycogen,  ferment,  and  water,  and  upon  these  three 
factors  depends  the  formation  of  sugar.  The  amounts  of  glyco- 
gen and  of  ferment  remain  relatively  constant,  that  of  the  water 
being  variable.  If  the  latter  be  permanently  increased,  so  that 
a  continuous  formation  of  sugar  takes  place  in  these  organs, 


'  This  cannot  be  conceded  as  a  general  proposition .  A  distinction  should  be  made 
between  venous  hypereemia  (stasis)  and  active  hypera^mia  (fluxion,  orgasm),  and  it  is 
known  that  in  the  latter  abnormal  constituents  do  not  necessarilj'^  appear  in  the  secre- 
tions. In  support  of  his  conclusion,  Dickinson  alleges  that  in  curare-poisoning  mellitu- 
ria occurs  without  the  formation  of  glycogen ;  but,  as  Luchsinger  has  proved,  this  is 
not  correct. 
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then  diabetes  mellitns  is  developed.  If  by  paralysis  of  the 
vessels,  such  as  takes  place  in  the  liver  upon  well-known  nerve- 
injuries,  a  greater  diffusion  of  water  in  the  organ  is  brought 
about,  the  same  may  occur  likewise  in  the  muscles  after  division 
of  their  nerves,  chilling,  etc. 

Pettenkofer  and  Voit  concluded,  from  their  very  instructive 
researches  upon  the  interchange  of  matter  in  a  diabetic  (see  p. 
926),  which  indicated  a  relatively  small  absorption  of  oxygen, 
that  there  was,  therefore,  a  disproportion  between  the  destruc- 
tive process  and  the  absorption  of  oxygen  ;  that  this  was  occa- 
sioned by  the  greater  proneness  of  the  organic  albumen  to 
destruction  in  the  diabetic,  owing  to  its  greater  lability,  which 
seemed  to  them  to  be  rendered  probable  by  many  disturbances 
which  occur  in  the  course  of  the  disease.  The  fact  that  the 
absorption  of  oxygen  does  not  correspond  with  the  destruction, 
they  explain  by  a  diminution  of  the  number  of  the  red  blood- 
corpuscles  or  their  power  to  fix  oxygen,  in  consequence  of 
which,  too,  the  destructive  metamorphosis  within  the  body  does 
not  advance  to  its  normal  final  products,  but  pauses  at  the  pro- 
duction of  sugar.  In  opposition  to  this  theory,  it  has  rightly 
been  urged  that  the  diminished  absorption  of  oxygen  may  be  the 
result  as  well  as  the  cause  of  the  imperfect  oxidation  and  of  its 
arrest  at  the  stage  of  sugar,  and  that  the  greater  lability  of  the 
organs  which  excrete  sugar  follows  only  after  a  length  of  time, 
and  does  not  precede  it,  as  would  have  to  be  the  case  accord- 
ing to  that  theory. 

From  a  similar  standpoint,  Huppert  and  Gaethgens  (see  p. 
899)  had  previously  indicated  an  increased  decomposition  of 
albumen  as  the  essential  feature  in  diabetes  mellitns,  and 
Lecorche  also  adhered  to  this  view.  Huppert  imagines  that 
the  organic  albumen  is  not  made  use  of  in  diabetics,  as  it  is 
normally,  to  form  blood-corpuscles,  but  is  decomposed  in  great- 
er quantity  in  the  organs  themselves,  and,  on  account  of  the 
diminished  oxidation,  only  into  urea  and  sugar.  But  it  has 
already  been  pointed  out  that  a  specific  increase  of  the  excre- 
tion of  urea  is  not  by  any  means  generally  present  in  diabe- 
tes, and,  moreover,  it  is  difl[icult  to  bring  this  theory  into  con- 
sonance with  the  fact  that  the  excretion  of  sugar  is  diminished 
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or  entirely  stopped  by  animal  diet,  in  spite  of  an  increasing  ex- 
cretion of  urea; 

Besides  the  theories  which  have  been  quoted,  numerous 
others  are  to  be  met  with  in  literature — some  of  them  but  hastily 
thrown  out,  others  founded  upon  more  or  less  detailed  observa- 
tions of  the  disease  ;  but  we  forbear  enumerating  them,  because 
they  have  either  been  rendered  obsolete  and  untenable  by  the 
progress  of  investigation,  or  contain  nothing  essential  which  is 
not  included  in  the  expositions  already  adduced.^  That  not  a 
single  one  of  these  theories  has  thus  far  obtained  general  recog- 
nition is  the  less  to  be  wondered  at,  since  they  all  proceed  from 
a  one-sided  comprehension  of  the  disease.  Where  pathology 
and  anatomical  and  clinical  study  still  offer  so  few  fixed  points, 
and  leave  so  much  room  for  the  play  of  conjecture,  as  is  the 
case  in  regard  to  diabetes,  we  cannot  yet  undertake  to  set  up  a 
complete  theory  which  shall  be  proof  against  all  cavil,  but  must 
seek  out  provisionally  all  the  conditions  under  which  the  charac- 
teristic morbid  phenomena — in  this  case,  therefore,  the  mellituria 
— may  appear,  and  give  prominence  to  those  which  possess  the 
most  'probability.  We  shall  thus  be  sure  to  be  right  in  all 
cases,  and  we  shall,  moreover,  be  preserving  guide-boards  to  the 
paths  which  further  research  will  have  to  follow. 

Ordinarily  no  sugar  passes  out  of  the  blood  into  the  urine — 
at  least,  not  enough  to  be  detected  with  certainty.  Bruecke' 
has  stated,  to  be  sure,  as  is  well  known,  that  normal  urine  con- 
tains sugar,  although  in  mere  traces,  and  there  has  been  a  good 
deal  of  contention  for  and  against  this  statement ;  but  the  ques- 
tion has  now  been  settled  by  Seegen '  in  this  wise  :  that  our 
present  methods  are  not  sufhciont  to  positively  detect  sugar  in 
ordinary  urine,  and  that,  when  sugar  does  seem  to  be  contained 
in  it,  it  must  amount  to  not  less  than  0.01  per  cent.  But  this  does 
not  by  any  means  prove  that  every  excretion  of  sugar  in  the 

'  The  theoiy  maintained  by  Schultzen,  that  the  diabetic  excretes  sugar  because  he  is 
deficient  in  the  ferment  which  normally  changes  the  sugar  into  glycerine  and  glycerine- 
aldehyde,  is  destitute  of  any  foundation  in  fact.  Compare  Kudz's  criticism  of  it 
(Deutsch.  Arch.  f.  klin.  Med.  XII.  p.  248). 

»  Sitzungsber.  der  k.  k.  Acad,  zu  Wien,  1858.  XXVIII.  p.  568,  and  1860,  XXXIX.  p.  10. 

^Ibid.  1871.  LXIV.  Juin. 
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urine  is  a  pathological  plienomenon,  and  still  less  that  in  every 
such  case  we  are  dealing  with  a  diabetes  niellitus.  On  the  other 
liand,  we  shall  come  to  know  of  causes  for  the  excretion  of  sugar 
which  either  lie  quite  within  the  limits  of  health  or  stand  upon 
the  very  boundary-line  between  physiological  and  pathological 
conditions,  but  in  regard  to  which  there  can  be  no  question  of  a 
diabetes  niellitus. 

The  passage  of  sugar  out  of  the  hlood  into  the  urine  may 
folloio  either  from  the  normal  amount  of  sugar  in  the  hlood 
being  exceeded^  or  from  the  sugar  being,  on  account  of  an 
altered,  condition  of  the  blood  or  of  the  tissues  seated  between  ^ 
the  blood  and  the  urine,  no  longer  held  bade,  as  it  normally  is. 
Again,  an  unnaturally  large  amount  of  sugar  in  the  blood  may 
be  occasioned  (A)  by  an  augmented  accession  or  (B)  by  dimin- 
ished consumption  of  sugar. 

How  high  the  saccharinity  of  the  blood  must  rise  before  an 
obvious  mellituria  takes  place,  we  cannot  say  with  certainty, 
because  in  experimental  researches  upon  this  point  many  circum- 
stances conspire  to  cause  variations  in  the  separation.  Becker 
saw  mellituria  in  rabbits  after  injecting  0.5  per  cent,  of  sugar  into 
the  blood  (Lehmann  and  Uhle,  after  0.6  per  cent.),  but,  follow- 
ing the  sugar-puncture,  after  0.357  per  cent.  According  to  Ber- 
nard, mellituria  occurred  in  dogs  after  injecting  from  0.25  to  0.3 
per  cent.  Probably,  therefore,  individual  conditions  also  come 
into  play. 

A.  The  access  of  sugar  to  the  blood  may  be  increased  in  three 
ways,  namely :  I.  From  the  intestine ;  and  that,  too,  either  (a) 
directly,  through  the  lacteals,  or  (b)  circuitously,  through  the 
liver.  II.  From  the  muscles.  III.  From  the  secreting  milk- 
glands,  by  absorption  into  the  blood  of  the  sugar  of  milk  formed 
in  them.    This  includes  all  known  sources  of  sugar. 

I.  Increase  of  the  Saccharinity  of  the  Blood,  from  the  Intestine. 

(a)  The  chyle  contains  small  quantities  of  sugar  which,  of 
course,  proceed  exclusively  from  the  sugar  introduced  into  the 
intestine  or  formed  within  it  from  starch.  This  is  not  contra- 
dicted by  the  fact  that  Colin,  Chauveau,  an(r  Berard  detected 
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saccharinity  of  the  chyle,  and  that  to  a  very  slight  degree,  after 
feeding  with  meat,  for  this  may  be  explained  by  the  fact  that 
meat  contains  hydrocarbons.  An  increased  access  of  sugar  by 
way  of  the  chyle  can  be  caused  only  : 

First,  by  an  abnormally  large  ingestion  of  starch  or  sugar 
with  the  food.  That  mellituria  may  thus  be  developed  has  been 
repeatedly  observed  in  man  and  beast.  (Compare  pp.  868  and 
938. )  This  sort  of  mellituria  ceases  upon  discontinuing  the  in- 
gestion of  sugar,  and  has  no  pathological  interest. 

Secondly,  by  an  abnormally  heightened  transit  of  sugar  from 
the  intestine  into  the  lacteals  (even  without  increased  ingestion). 
According  to  the  view  generally  accepted,  the  sugar  present  in 
the  stomach  is  changed,  more  or  less  of  it,  into  lactic  acid,  and 
the  unchanged  remainder  is  absorbed  by  the  lacteals  and  tlie 
radicles  of  the  portal  vein.  Now,  many  variations  suggest  them- 
selves here,  which  may  increase  the  saccharinity  of  the  chyle, 
and  thereby  that  of  the  blood.  It  may  be  that  in  consequence  of 
abnormal  digestive  processes  the  conversion  of  sugar  into  lactic 
acid  is  more  or  less  restricted,  so  that  the  sugar  is  absorbed  as 
such  in  greater  quantity  than  usual ;  or  tlie  conditions  may  he 
more  favorable  for  its  imbibition,  so  that  there  is  not  time  enough 
for  the  conversion  to  take  place  within  the  intestine  ;  or,  finally, 
owing  to  some  impediment  or  other  in  the  portal  circulation, 
the  absorption  of  sugar,  in  which  both  vascular  systems  usually 
take  part,  falls  wholly,  or  to  an  unnaturally  great  extent,  to  the 
lacteals.  Which  of  these  possibilities  actually  comes  into  play, 
and  under  what  circumstances,  thus  lying  at  the  foundation  of 
mellituria,  we  can  at  present  only  conjecture,  at  the  most,  but 
cannot  say  positively  or  even  with  bare  probability.  But  there 
are  facts  enough  at  hand  to  prove  that  the  processes  here  men- 
tioned should  not  be  ignored,  as  is  the  case  in  the  present  bent 
of  pathological  and  physiological  investigations  of  diabetes. 
That  famous  case  of  Andral's,'  in  which  mellituria  had  existed 
with  complete  obliteration  of  the  portal  vein,  as  proved  on  post- 
mortem examination,  although  passed  over  in  silence  almost 
everywhere  in  recent  literature,  may  yet  well  direct  our  attention 


'  Comptes  rendus.  1856.  XXXIV.  p.  468. 
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to  the  possibility  that  an  abnormal  amount  of  sugar  may  be 
taken  up  in  the  chyle  in  one  or  another  of  the  ways  here  men- 
tioned. To  the  most  recent  period,  and  to  its  therapeutic  endea- 
vors, we  owe  certain  other  allied  facts.  One  of  these  is  the 
favorable  effect  of  lactic  cicid,  lirst  announced  by  Cantani,  and 
often  found  correct  by  others.  This  acid,  as  Scheremetjewsky 
has  shown/  is  entirely  oxidized  in  the  blood;  that  is  to  say,  it  is 
used  up  there  and  becomes  a  source  of  power,  which  does  not 
occur  in  the  same  way  with  the  grape-sugar  which  finds  its  way 
into  the  blood.  We  may  therefore  well  imagine  that  the  acid 
serves  a  useful  purpose  in  cases  in  which  the  development  of  lac- 
tic acid  in  the  intestine  is  restricted.  The  other  fact  consists  in 
the  varying  influence  of  the  hydrocarbons  upon  the  excretion  of 
sugar  in  diabetics,  even  of  such  hydrocarbons  as  have  been  shown 
by  experiments  on  animals  to  be  fertile  sources  of  glycogenesis 
in  the  liver.  According  to  Luchsinger  and  Salomon,  imoline  and 
lemdose  (fruit-sugar)  increase  the  amount  of  glycogen  in  the 
liver,  but,  as  Kuelz  has  observed,  they  may  be  taken  by  various 
diabetics  with  impunity,  i.  e.,  without  any  effect  upon  the  pro- 
portion of  grape-sugar  in  the  urine.  Sugar  of  milk,  also  a  gly- 
cogen-producer,  sometimes  behaves  in  the  same  way,  and  since 
Schultzen  pointed  out  the  effects  of  glycerine  in  diabetics  some 
cases  have  been  observed  in  which  the  quantity  of  sugar  in  the 
urine  was  increased  by  saccharine  and  farinaceous  food,  but  not 
by  glycerine  (see  "Treatment").  All  of  which  amounts  to  this, 
that  the  cause  of  an  abnormal  saccharinity  of  the  blood  may  reside 
in  some  other  organ  than  the  liver.  Such  cases  can  scarcely  be 
explained  otherwise  than  by  supposing  that  the  grape-sugar, 
which  is  ingested  or  formed  out  of  starch,  remains  wholly  or  in 
great  part  unchanged,  owing  to  anomalies  in  the  primse  vise, 
gains  immediate  access  to  the  blood  through  the  chyle,  and  so 
increases  the  amount  of  sugar  in  the  urine.  The  oilier  liydro- 
carbons,  on  the  other  hand,  except  possibly  sugar  of  milk,  when 
they  gain  access  to  the  blood  in  the  same  way  and  unchanged,  can 
exert  no  influence  upon  the  amount  of  sugar  in  the  urine,  but 
may  simply  pass  through  the  blood  or  be  oxidized  in  it.    But  it 


'  Sachs,  acad.  Sitzungsber.  1869.  p.  154  et  seq. 
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is  not  improbable  also  that  they  behave  in  various  ways  in  the 
intestine  itself,  in  accordance  with  different  conditions  of  solu- 
bility and  other  chemical  peculiarities — remaining  unaltered  for 
a  shorter  or  longer  time,  or  being  absorbed  before  their  conver- 
sion is  completed. 

Finally,  those  symptoms  so  common  in  diabetics,  which  point 
to  an  implication  of  the  gastro-intestinal  canal,  but  not  to  the 
liver,  should  not  be  undervalued.  The  existence,  in  many 
cases,  of  digestive  derangements,  before  the  outbreak  of  the  dis- 
ease and  during  its  development,  favors  the  assumption  that  we 
are  sometimes  dealing  with  departures  from  the  ordinary  behav- 
ior of  the  starch  and  sugar  ingested ;  especially  is  this  true  of 
the  fact  that  diabetics  very  commonly  not  only  consume  im- 
mense quantities  of  food,  but  also  digest  it  with  surprising  rapid- 
ity, that  their  sense  of  satiety  seems  almost  wholly  lost,  and  that 
this  is  particularly  observed  under  the  use  of  farinaceous  and 
saccharine  food.  This  fact  seems  indeed  to  point  to  an  abnor- 
mally rapid  removal  of  the  sugar  from  the  stomach  and  intestine, 
probably  by  absorption. 

Falck,  to  be  sure,  observed,  as  has  before  been  mentioned  (p. 
895),  a  slower  excretion  of  the  ingested  water  through  the  kid- 
neys in  diabetes  mellitus  (and  insipidus)  than  in  health,  and  he 
attributed  this  fact,  which  was  confirmed  by  Neuschler  and 
Kuelz,  to  a  retarded  absorption  of  water.  But,  apart  from  the 
fact  that  there  are  other  ways  of  explaining  this,  it  has  been 
found  by  Neuschler  that  in  5^^<7<2r-diabetics  (in  contradistinction 
to  those  suffering  from  diabetes  insipidus!)  the  absorption  of 
loater  is  actually  hastened  ly  gwing  Uglily  amylaceous  food, 
especially  bread.  Falck  himself  found  absorption  stimulated 
by  grape-sugar,  whilst  Gfriesinger  found  cane-sugar  more  effica- 
cious in  this  respect  than  grape-sugar. 

All  these  facts,  to  say  nothing  whatever  of  the  most  effica- 
cious methods  of  treatment,  which  might  here  be  quoted  to  the 
same  purpose,  point  too  decidedly  to  disorders  of  gastric  and 
intestinal  digestion  to  allow  of  our  wholly  overlookiug  them  in 
favor  of  the  so-called  liver  theory  of  diabetes.  From  RoUo  to 
Bouchardat,  men  have  sought  for  the  source  of  the  disease  in 
gastro4ntestinal  derangements,  and  a  gastro-intestinal  theory 
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has  even  been  set  up,  but  has  had  to  yield  before  our  advancing 
knowledge  of  the  processes  of  digestion.  However,  what  has 
recently  been  brought  into  consideration  in  regard  to  the  diges- 
tive processes  in  diabetes  is  limited  to  the  functions  of  the  pan- 
creas, by  default  of  wliich  sugar  would  seem  to  be  abnormally 
developed.  The  numerous  cases  of  disease  and  atrophy  of  the 
pancreas  without  diabetes  sufficiently  contradict  this  otherwise 
lame  theory.  According  to  Klebs,  the  striking  frequency  of 
pancreatic  affections  in  diabetes  is  best  explained  by  concomi- 
tant changes  in  the  coeliac  plexus,  which  give  rise  to  mellituria 
and  lesions  of  the  pancreas  as  co-ordinate  effects  (compare  p.  888). 

It  is  not  yet  time  to  set  up  any  new  gastro-intestinal  theory, 
but  it  is  time  to  pay  more  attention  to  the  gastro-intestinal  pro- 
cesses in  diabetes,  which*  have  hitherto  been  quite  thrust  into 
the  background.  In  particular,  the  varying  behavior  of  indivi- 
dual cases,  under  certain  dietetic  and  medicinal  methods  of 
treatment,  might,  if  further  followed  up,  promise  an  explana- 
tion of  the  derangements  of  digestion  in  one  or  another  sort  of 
diabetes. 

b.  We  may  imagine  an  increased  access  of  sugar  to  the  blood 
dependent  in  various  ways  upon  the  liver.  In  the  first  place,  it 
may,  as  a  result  of  mere  increase  of  action,  form  more  sugar  out 
of  glycogen,  and  for  the  simple  reason  that  more  of  the  pro- 
ducers of  glycogen  are  ingested  with  the  food,  or  that  more  of 
them  than  natural  reaches  the  portal  vein,  or  because  from  other 
causes  more  glycogen  than  normal  is  changed  into  sugar. 

We  can  scarcely  consider  the  simple  increase  of  the  hepatic 
glycogen,  in  consequence  of  augmented  ingestion  of  food,  as  the 
general  cause  of  an  increase  of  sugar,  for  the  mellituria  continues, 
even  if  it  finds  access  to  the  intestine  in  normal  amount.  But 
just  here  we  must  insist  again  upon  the  possibility  tliat,  on 
account  of  changes  in  the  digestion  or  in  the  state  of  the  circu- 
lation in  the  intestine,  an  abnormally  small  proportion  of  sugar 
is  transformed  into  lactic  acid,  and  that  therefore  an  unnatu- 
rally large  quantity  of  it  passes  into  the  portal  vein  as  well  as 
into  the  chyle  (p.  952). 

But,  if  the  access  of  glycogen-producers  from  the  intestine 
and  the  portal  vein  be  normal,  yet  for  some  reason  or  another 
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there  may  go  on  in  the  liver  itself  a  more  rapid  transformation 
of  the  glycogen  which  is  formed  in  normal  amount.  Many  have 
sought  to  find  the  reason  for  this  in  the  fact  that  an  abnormally 
large  amount  of  ferment  is  formed,  and  that  thereby  an  unusu- 
ally large  quantity  of  glycogen  is  changed  into  sugar.  There  is 
not  much  in  favor  of  this  opinion,  however,  for,  in  the  first 
place,  according  to  our  ideas  in  regard  to  ferments,  it  is  not  at 
all  necessary  that,  for  the  conversion  of  more  material,  more 
ferment  should  be  present ;  on  the  contrary,  we  are  accustomed 
to  see  the  transformation  go  on  almost  ad  infinitum  with  a  rela- 
tively small  amount  of  ferment ;  and,  in  the  next  place,  the  fact 
that  glycogen  has  been  found  persisting  in  the  dead  bodies  of 
diabetics  (see  p.  893),  that  is  to  say,  for  a  greater  or  less  length 
of  time  after  death,  during  which  the  conversion  into  sugar  goes 
on  even  more  briskly,  does  not  indicate  a  specially  augmented 
action  of  the  ferment.  It  accords  much  better  with  our  ideas  to 
assume,  that  the  hejmtic  cells  do  not  retain  their  glycogen  as 
they  normally  should,  and  for  the  mry  reason  that  the  circula- 
tion in  the  liver  is  hastened,  and,  that  large  qiiantities  of  blood, 
and.  therefore  of  ferment,  obre  enabled  to  come  in  contact  with 
the  cells  in  a  ginen  length  of  time. 

Secondly,  the  capacity  of  the  liver  to  transform  into  glycogen 
the  sugar  which  is  brought  to  it  from  the  intestine  (and  to  retain 
it  in  the  cells)  may  have  been  wholly  destroyed,  or  may  be  in- 
competent in  proportion  to  the  quantity  brought  to  it.  I  hold  it 
to  be  very  improbable  that  the  liver  of  a  diabetic  is  wholly  inca- 
pable of  preparing  glycogen,  because,  as  has  already  been  men- 
tioned, in  the  first  place,  glycogen  is  found  in  the  dead  body ; 
and,  further,  because  we  not  infrequently  see  the  excretion  of 
sugar  increased  by  glycerine,  which  may  well  allow  us  to  con- 
clude that  it  was  previously  changed  into  glycogen ;  then, 
because,  in  all  sorts  of  artificial  mellituria  which  have  been 
investigated  in  regard  to  this  point  (from  the  sugar-puncture  or 
from  poisoning  with  curare),  the  liver  continues  to  form  glj^co- 
gen  ;  and,  finally,  because  the  hepatic  cells,  which  are  the  par- 
ticular seat  of  the  formation  of  glycogen,  are  not  by  any  means 
destroyed  in  diabetes,  but  rather  hypertrophied,  and  their  fur- 
ther function,  too,  i.  e.,  the  formation  of  bile,  is  not,  according 
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to  all  that  we  know,  impaired  in  diabetes  ;  nevertheless,  we 
cannot  with  absolute  certainty  exclude  the  possibility  that,  in 
this  or  that  case,  the  power  of  the  liver  to  change  sugar  into 
glycogen  has  been  wholly  destroyed. 

It  is  much  more  likely  that  the  activity  of  the  liver  in  form- 
ing glycogen  is  not  sufficiently  powerful,  L  e.,  does  not  suffice  to 
transform  the  whole  amount  of  sugar  which  is  brought  to  it  in 
normal  or  abnormal  quantity  (p.  956),  and  that,  too,  primarily, 
again,  hecause  the  current  of  Mood  within  it  is  hastened^  and 
consequently  a  'portion  of  the  sugar  reaches  the  general  circula- 
tion unchanged^  lo  itho  ut  having  undergone  the  action  of  the  cells. 
This  pathological  process,  in  connection  with  the  more  rapid  trans- 
formation into  sugar  of  the  glycogen  simultaneously  formed, 
may  be  considered  as  perfectly  parallel  with  the  mellituria  occa 
sioned  by  the  sugar-puncture,  in  which  the  animals  continue  to 
form  glycogen  (see  p.  936). 

Thirdly^  we  must  consider  whether  the  liver  does  not  form 
sugar  in  diabetes,  no  matter  whether  with  or  without  the  previ 
ous  formation  of  glycogen,  from  materials  out  of  which  normally 
no  sugar  is  developed.  The  oft-repeated  observation  that  there 
are  diabetics  who  excrete  sugar,  even  upon  an  exclusively  animal 
diet,  was  long  ago  brought  to  bear  upon  the  question  of  whether 
in  such  cases  (glycogen  and)  sugar  were  not  developed  from 
albumen,  and  certain  experiments  in  the  feeding  of  animals  (see 
above,  p.  935)  seemed  to  answer  this  question  in  the  affirmative, 
and  to  furnish  a  clue  for  the  explanation  of  those  severe  cases  of 
diabetes.  Many  have  thought,  and  still  think,  that  in  these  cases 
the  liver  makes  use  of  a  power  which  otherwise  it  employs  only 
exceptionally,  in  case  of  necessity,  as  it  were,  when,  for  instance, 
no  hydrocarbons  are  furnished  to  it.  But,  now,  the  formation 
of  glycogen  and  sugar  out  of  pure  albuminates  has  recently  been 
rendered  doubtful ;  only  one  albuminoid^  gelatine,  has  been  cer- 
tainly proved  a  producer  of  glycogen,  and,  remarkably  enough, 
the  chemical  production  of  saccharine  matters  outside  the  body 
has  thus  far  been  achieved  with  it  alone,  but  not  with  the  true 
albuminates.  But  thus  the  sole  support  of  this  view  is  shaken. 
Furthermore,  a  pure  animal  diet,  even  the  so-called  "exclusively 
meat  diet,"  does  not  consist  of  albumen  alone,  but  contains  gly- 
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cogen  also,  as  well  as  undoubted  glycogen-producers  and  hydro- 
carbons in  quantities  which  are  not  to  be  disregarded,  naniel}^ 
besides  glycogen  and  the  meat-sugar  which  apparently  proceeds 
from  it,  also  gelatine^  glycerine  (in  the  fat),  and  lastly  inosite,  of 
which,  to  be  sure,  the  capacity  to  form  glycogen  has  not  thus  far 
been  investigated.    We  may  estimate  the  amount  of  these  sub- 
stances at  from  three  to  five  per  cent.,  even  in  meat  which  is 
poorest  in  them,  but  it  commonly  amounts  to  decidedly  more. 
Add  to  this  that,  in  the  most  stringent  diet  lists  for  diabetics, 
in  addition  to  the  meat,  are  to  be.  found  butter  and  fats  of  all 
sorts,  eggs  (containing  considerable  fat,  with  grape-sugar  and 
perhaps  glycogen  also),  and  all  kinds  of  vegetables  ;  that  the 
drinks  which  are  allowed  even  in  the  severest  cases,  tea,  coffee, 
and  wine,  are  not  absolutely  free  from  sugar  and  sugar- form- 
ing elements ;  and  we  shall  have  to  allow  that,  even  with  the 
most  rigorous  diet,  but  which,  with  or  without  the  phj'-sician's 
knowledge,  is  never,  as  is  well  known,  persistently  carried  out, 
some  hundreds  of  grammes  of  sugar  and  sugar-producers  are 
eaten  daily.    If  we  compare  therewith  the  quantities  of  sugar 
excreted  in  the  severe  and  severest  cases  of  diabetes,  in  which, 
moreover,  milk,  very  small  amounts  of  amylaceous  substances, 
and  the  like,  are  still  commonly  enough  allowed,  we  shall  find 
that,  with  very  few  exceptions,  the  latter  fall  far  short  of  the 
sugar  and  sugar-forming  elements  ingested,  and  that,  therefore, 
there  is  thus  far  no  necessity  of  assuming  a  formation  of  sugar 
out  of  albumen.    Bock  and  Hoffmann  ( [c]  p.  68)  looked  through 
the  literature  (with  another  view),  and  found  only  two  cases  in 
which  more  than  two  hundred  grammes  of  sugar  were  excreted 
upon  a  nominally  pure  meat  diet and  they  correctly  add,  that 
it  is  well  worth  thinking  of,  whether  these  figures  are  absolutely 
correct,  for,  according  to  their  experience,  in  which  most  physi 
cians  would  probably  agree,  the  excretion  of  sugar  is  always 
reduced  to  a  minimum  by  positive  exclusion  of  all  "hydrocar- 
bons" from  the  food,  L  e.,  except  those  ingested  with  the  meat 

'  One  case  was  that  of  Pettenkofer  and  Voit.  and  the  other,  that  of  Andral  Another 
case  has  since  been  added  by  Kimmanl,  in  which,  upon  a  pure  meat  diet  without  glyce- 
rine, 2Go  grammes  were  evacuated  upon  an  average,  but,  as  K.  adds:  "It  cannot  be 
absolutely  guaranteed  that  the  diet  was  adequately  adhered  to." 
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diet.  So  long,  then,  as  it  is  not  proocd  that  diaheties  excrete 
sugar  upon  a  diet  free,  in  the  strictest  sense,  from  glycogen  and 
glgcogen-prodttcers,  and  that,  too,  for  a  length  of  time,  since  at 
the  first,  indeed,  glycogen  developed  from  other  substances  may 
still  he  present  in  the  liver;  and  so  long  as  the  development 
of  glycogen  in  animals  under  the  same  circumstances  is  not 
positively  demonstrated — we  must  reject  the  meio  that  certain 
diabetics  form  sugar  out  of  albumen,  and  that  they  are  thus  to 
be  distinguished  from  other  diabetics.  We  shall  find  a  difference 
In  this  only,  that  they  can  no  longer  make  use  of  even  the  smallest 
amounts  of  hydrocarbons  and  glycogen-producers,  such  as  are 
present  in  the  so-called  animal  food,  whilst  others  still  assimilate 
such  quantities.  It  is  well  known,  indeed,  that  the  latter  class 
of  patients,  too,  do  not  always  void  again  in  full  quantity  even 
the  pure  sugar  eaten,  but  are  capable  of  employing  more  or  less 
of  it  for  the  purposes  of  the  body.  In  the  behavior  of  diabetics 
upon  various  (animal  and  vegetable)  food,  however  important  it 
may  be  in  other  respects— as  for  instance  with  reference  to  prog- 
nosis,— we  can  find  no  pervading,  radical  difference,  but,  thus  far 
at  least,  only  a  directly  advancing,  quantitative  dissimilarity. 
It  is  more  intelligible,  too,  that  one  and  the  same  morbid  process 
may  make  advances,  and  that  thereby  one  "form"  or  one 
"stage"  may  pass  into  the  other,  than  that  this  transition  is 
occasioned  an  entirely  new  process,  i.  e.,  by  the  formation  of 
sugar  from  albumen,  which  otherwise  does  not  occur. 

II.  — According  to  our  present  ideas,  we  can  scarcely  imag- 
ine an  increase  of  sugar  in  the  blood  from  the  muscles,  other 
than  in  conjunction  with  and  dependence  upon  the  liver,  from 
which  they  derive  their  sugar  (and  their  glycogen).  A  melli- 
turia,  in  which  the  muscles  were  the  sole  source  of  sugar,  to  the 
exclusion  of  the  liver,  could  only  exist  for  a  short  time,  as  if 
produced  experimentally  (see  p.  945,  and  Bock  and  Hofmann), 
but  could  not  take  place  as  a  pathological  condition  of  long 
duration. 

III.  — The  sugar  of  milk,  which  the  mammary  glands  form, 
seems  to  be  capable  of  absorption  into  the  blood  under  certain  # 
circumstances,  increasing  its  saccharinity  and  occasioning  melli- 
turia.     At  least  we  cannot  otherwise  explain  the  mellituria 
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which,  in  spite  of  the  opposing  statements  of  Wiederhold  (Zwen- 
gler^),  Leconte,"  and  Griesinger,  is  frequently  observed  in  preg- 
nant and  nursing  women,  according  to  tlie  unanimous  observa- 
tions of  Blotj^"  Heller,  C.  G.  Lehmann,*  Kirsten,"^  Bruecke, 
Hemey,  Iwano.ff,"  de  Sinety,'  and  Abeles,' and  which  would  seen'i 
to  be  increased  by  obstructing  the  outflow  of  milk.  According 
to  Blot  and  Hemey,  the  amount  of  sugar  in  the  urine  would 
seem  to  be  capable  of  rising  in  this  way  to  over  one  per  cent,  (up 
to  1.8),  whilst  Abeles  estimates  the  quantity  found  by  him  as 
less  than  0.02  per  cent."  However  that  may  be,  we  are  here 
again  concerned  with  a  pJiysiological  melUturia,  or,  at  least, 
surely  not  a  diabetes  mellitus,  although  the  excretion  of  sugar 
may  continue  for  a  long  time,  through  many  months.  Of  course 
this  does  not  exclude  tlie  development  of  a  true  diabetes  mellitus 
during  pregnancy  or  the  puerperal  period,  as  has  been  observed 
a  few  times.    (Bouchardat,  Oppolzer,  and  Gibb.) 

B. — A  diminished  consuinjption  of  sugar  was  formerly  often 
designated  as  the  cause  of  diabetes,  and  precisely  on  the  ground 
of  the  ideas  which  were  then  held  in  regard  to  the  significance  of 
sugar  as  a  "  respiratory  and  calorific  substance,"  and  its  com- 
bustion in  the  blood.  After  Mialhe' s  theory  of  impeded  combus- 
tion of  sugar,  by  reason  of  a  diminished  alkalescence  of  the 
blood,  had  been  rejected  as  untenable,  it  was  in  particular  the 
above-quoted  statements  of  Reynoso's  (p.  942)  which  seemed  to 
lend  support  to  the  view  of  a  diminished  absorption  of  oxygen, 
and  a  consequently  diminished  combustion  of  sugar.  But  his 
statements  have  proved  untrue,  and  the  clinical  fact  that  the 
most  marked  disturbances  of  respiration,  even  of  long  duration. 


'  Ueber  den  Nachweis  des  Zuckers  im  Ham.  2  Aufl.  Gottingen,  1859. 
2  Arch.  Gen.  1857.  Aout. 

^Gaz.  hebdom.  1856.  No,  41,  and  Comptes  rendus.  XLIII.  p.  676. 
Lebrbuch  der  phys.  Cbemie.  I.  p.  270. 
Monatsschr.  f.  Geburtsk.  1857.  Juni. 

^  Beitrage  zur  Frage  iiber  die  Glycosuria,  etc.  Diss,  Dorpat,  1861. 
^Gaz.  Med.  1873.  Nos.  43  et  seq. 
^  Wiener  med.  Wochenschr.  1874, 

"  Ilempcl,  too  (Arch,  f.  Gynaekol.  VIII,  p.  312),  who  confirms,  in  article  which 
has  just  appeared,  the  appearance  of  glycosuria  in  lying-in  women,  found  in  one  case 
1,6  per  cent,,  and  a  daily  quantity  of  17,3  grammes  of  sugar  in  the  urine. 
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give  rise,  indeed,  to  luellituiia  now  and  Liieii,  hnl  not  to  any  real 
diabetes,  has  bronglit  this  view  utterly  to  the  ground.  Even  the 
most  recent  moditication  of  this  tlieory  by  Pettenkofer  and  Voit, 
wiio  seek  the  cause  of  tlie  diminished  combustion  of  sugar  in  a 
defective  constitution  of  the  blood-corpuscles  (compare  p.  949), 
has  acquired  no  recognition.  The  idea  of  an  immediate  combus- 
tion of  sugar  in  the  blood  has  been  generally  given  up  almost 
entirely,  in  consequence  of  Scherenietjewsky's  experiments,  and 
its  use  is  now  rather  sought  for  in  its  further  employment  for 
purposes  which,  however,  have  not  yet  been  by  any  means  fully 
investigated.  Only  this  much  is  certain :  that  the  muscles  use 
up  sugar  (glycogen)  in  their  action.  We  might,  at  all  events, 
make  fast  to  this,  were  we  willing  to  pursue  the  idea  of  a  dimin- 
ished consumption  of  sugar  in  diabetes  mellitus  ;  but  there  is  thus 
far  a  lack  of  any  further  point  of  support,  and  the  few  facts 
bearing  upon  this  matter  which  pathology  furnishes  us  with  do 
]]ot  quite  favor  that  view.  In  the  first  place,  there  is  the  fact 
that,  even  with  complete  muscular  inactivity  in  healthy  persons, 
or  in  the  paralyzed,  no  mellituria  is  developed,  unless  other 
Clauses  come  into  play;  and  secondly,  the  fact,  already  men- 
tioned, that  a  sudden  diminution  of  the  excretion  of  sugar  is 
brought  about  in  diabetics  by  muscular  strain,  a  proof  that  the 
muscles  have  not  suffered  impairment  of  their  capability  of 
using  up  sugar,  at  least  in  these  patients.  Whether  there  are 
cases  which  behave  differently,  must  remain  uncertain  until  a 
greater  number  of  observations  have  been  made  in  regard  to  the 
inlluence  of  muscular  action  upon  the  excretion  of  sugar.  But, 
however  the  muscles  may  behave,  neither  can  we  wholly  dismiss 
the  possibility  that  perhaps  the  employment  of  the  sugar  lohich 
has  reached  the  blood  is  affected  in  diabetes ;  nay,  the  severer 
cases,  those  in  which  the  excretion  of  sugar  goes  on  upon  a  very 
reduced  ingestion  of  sugar  and  glycogenetics,  seem  to  point  very 
closely  to  the  idea  that  the  power  of  assimilating  and  making  use 
of  sugar  in  whatever  form,  whether  it  be  stored  up  as  glycogen  or 
as  fat,  or  to  oxidize  it  in  the  muscles  or  anywhere  else— that  this 
power  is  wholly  lost.  We  might  also  assume  that,  with  such 
diminished  ingestion,  more  sugar  reaches  the  blood  directly  from 
the  intestine  oi-  by  the  circuit  through  the  liver  than  in  healthy 
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persons,  who  are  eating  the  usual  miscellaneous  diet,  and  that 
therefore  those  disturbances  in  the  prinice  vi^e  or  in  the  liver, 
which  were  mentioned  above,  are  here  present  in  a  higher  degree. 
Our  knowledge  is  not  sufficient  to  bring  us  to  a  conclusion  as  to 
which  one  of  these  possibilities  is  actually  at  work.  Each  indi- 
vidual must  rather  follow  his  own  inclination  as  to  whether  the 
one  or  the  other  conjecture  shall  be  allowed  as  being  the  more 
probable. ' 

Theoretical  considerations,  together  with  many  clinical  and 
experimental  observations,  tend  to  show  that  a  mellituria  may 
be  called  forth  by  changes  in  the  excretory  relations  of  the 
sugar  from  increase  of  iJte  hlood-jpressure^  from  "variations  in 
the  composition  of  the  blood  or  of  the  secreting  tissue^  alone, 
and  without  the  saccharinity  of  the  blood  being  abnormally 
heightened.  Under  ordinary  circumstances,  it  seems  that  it  is 
only  on  account  of  the  exceedingly  slight  saccharinity  of  the 
blood  that  no  sugar  passes  over  into  the  urine.  By  reason  of 
the  great  diffusibility  of  sugar,  however,  it  is  probable  d  priori 
that  even  slight  variations  in  the  circulatory  and  pressure  condi- 
tions of  the  kidneys,  certain  nutritive  disorders  of  the  walls  of 
the  vessels  or  of  the  epithelium,  which  heighten  their  permeabil- 
ity, and  finally,  changes  in  the  blood  itself,  by  reason  of  which 
conditions  more  favorable  for  diffusion  are  brought  about,  may 
give  rise  to  a  transudation  of  sugar  into  the  urine.  If  we  appeal 
to  disturbances  of  this  sort  for  the  explanation  of  various  forms 
of  albuminuria,  we  may  venture  with  still  more  justification  to 
do  so  for  one  or  another  kind  of  mellituria,  since  indeed  tlie 
diffusibility  of  sugar  so  very  much  exceeds  that  of  albumen.  In 
point  of  fact,  there  are  data  in  regard  to  the  occurrence  of  sugar 
in  the  urine  which  abundantly  warrant  these  considerations. 
Attention  has  already  been  given  to  Reynoso's  statements  in 
regard  to  -the  influence  of  respiratory  disturbances  upon  the 
development  of  mellituria.  Even  if  his  view  has  not  been  con- 
firmed, that  an  impeded  absorption  of  oxygen  occasions  saccha- 

'  In  a  recent  article  (Virchow's  Archiv.  LXIV.  p.  382),  Paxdinoff  attributes  diabetes 
to  a  disease  of  the  muscles,  which  are  incapable  of  converting  sugar  into  the  easily  com- 
bustible lactic  acid.  The  facts  above  given  are  opposed  also  to  this  view,  which  is 
partly  founded  upon  very  hypothetical  suppositious. 
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line  urine,  we  must  nevertheless  admit  that  his  dbiseroai'mis 
were  not  wholly  visionary,  and  that,  at  all  events,  sugar  may 
appear  in  the  urine  in  certain  impediments  to  respiration.  This 
is  shown  not  only  by  old  observations,  in  which  we  cannot  reject 
the  objection  of  an  error  due  to  other  reductive  matters,  the 
presence  of  which  in  the  urine  was  not  remarked  until  later,  but 
also  by  more  recent  investigations  which  are  perfectly  unobjec- 
tionable. To  say  nothing  of  others,  Abeles  (compare  p.  961), 
who,  at  the  instigation  of  Seegen,  and  with  the  utmost  skepti- 
cism, examined  the  urine  of  a  great  number  of  patients,  found 
sugar  in  18  out  of  66  consumptives  (^.  e.,  in  about  37  per  cent.), 
and  in  four  out  of  six  persons  suffering  from  valvular  affections, 
in  greater  proportion  than  in  all  other  patients.  We  might  well 
conjecture  that  in  these  cases  it  was  not  the  deficiencj^  of  oxy- 
gen, but  the  stasis  in  the  kidneys  due  to  impediments  to  the 
respiration  and  circulation,  and  perhaps  also  still  other  changes 
in  the  renal  parenchyma,  such  as  amyloid  degeneration,  which 
gave  rise  to  the  transition  of  sugar  from  the  blood  into  the 
urine.  The  same  cause  may  exist  for  the  appearance  of  sugar  in 
the  urine  in  the  reactive  stage  of  cholera,  as  has  been  observed 
by  Heintz  and  Samoje,  Buhl,  Gfubler,  Huppert,  Wyss,  and 
others.  I  myself  have  found  sugar  beyond  all  doubt  in  two 
out  of  20  cases  of  respiratory  disturbances  caused  artificially  in 
dogs,  but  only  on  very  great  dyspnoea  with  the  phenomena  of 
considerable  venous  stasis.^  Furthermore,  we  must  probably 
refer  the  cases  observed  by  Ollivier,^  who  saw  albumen  and  sugar 
appear  in  the  urine  in  apoplectic  attacks  with  extravasations 
into  the  brain,  to  vaso-motor  disturbances  in  the  kidneys,  and 
])erhaps  likewise  many  instances  of  mellituria  in  nervous  dis- 
eases, such  as  sciatica  (Braun^),  tetanus  (A.  Vogel*),  chorea 
magna  (v.  Franque^),  and  all  sorts  of  convulsive  conditions, 
ill  intermittent  fever  and  numerous  other  diseases,  may  be 
explained  by  disturbances  in  the  renal  circulation.  Finally, 

'  Virchow's  Archiv.  XLII.  p.  1 . 
2Gaz.  hebdom.  1875.  No.  It. 
2  Lehrb.  der  Balneotherap.  1868.  p.  343. 
*  Deutsches  Archiv  f.  klin.  Med.  X.  103. 
^  Journ.  f.  Kiuderkrankh.  18G7.  p.  220. 
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according  to  the  laws  of  diffusion,  there  can  be  no  doubt  that  the 
constitution  of  the  blood  itself  may  also  have  an  influence  upon 
the  evacuation  of  sugar.  It  is  known  that  tlie  concentration 
and  the  composition  of  diffusive  solutions  have  an  effect  upon 
the  degree  of  diffusion  and  of  filtration  also  (Nasse  sen.).' 
These  conditions  have  not  yet  been  studied  in  regard  to  mellitu- 
ria.  The  mellituria  caused  by  saline  injections,  which  occurs 
with  a  degree  of  saccharinity  of  the  blood  far  below  what  is  esti- 
mated as  the  minimal  limit  under  other  circumstances,  may 
perhaps  depend,  in  part  at  least,  upon  altered  conditions  of 
diffusion  and  filtration,  and  in  like  manner  we  might  explain 
Bernard's  statement  that  subcutaneous  injection  of  a  solution  of 
sugar  of  a  given  concentration  does  not  give  rise  to  mellituria 
until  a  certain  quantity  of  sea-salt  is  added.  But  nothing 
beyond  these  scanty  facts  is  yet  known  in  regard  to  the  subject. 


It  is  obvious  that  not  every  one  of  the  conditions  which  have 
been  enumerated,  under  which  a  mellituria  is  possible,  can  claim 
consideration  in  connection  with  the  theory  of  diabetes  mellitus. 
In  certain  cases,  as  was  then  remarked,  we  were  dealing  with 
purely  physiological  processes  ;  other  cases  are,  to  be  sure,  of  a 
pathological  nature,  but  they  lack  all  the  other  symptoms  of 
diabetes,  and,  above  all,  the  duration  of  the  saccharinity  of  the 
urine  is  very  brief  in  them,  and,  from  the  nature  of  the  case, 
this  must  always  be  so.  In  a  venous  stasis,  for  example,  but 
little  sugar  will  ever  pass  over  into  the  urine,  so  long  as  the 
ordinary  amount  of  sugar  in  the  blood  is  not  exceeded,  and  so 
long  as  the  organs  which  take  up  sugar  from  the  blood  and 
make  use  of  it  are  not  impaired  in  their  activity.  Putting  aside 
all  these  conditions  in  which  nothing  more  than  a  mellituria  of 
brief  duration  occurs,  there  will  still  remain  enough  of  the 
factors  enumerated,  which,  however,  cannot  all  be  equally  well 
set  down  to  the  account  of  diabetes.  With  no  disposition  to 
wholly  ignore  other  possibilities,  I  may  yet,  in  conclusion, 


'  Marburger  Sitzungsber.  der  Gea.  zur  Beford.  der  Naturwiss.  1866.  No.  5. 
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specily  the  following  as  the  most  probable  modes  of  develop- 
ment of  diabetes,  and  as  applying  to  the  majority  of  cases : 
(1)  an  abnormally  heightened  sacchariiiiiy  of  the  chyle,  or  of 
the  blood  in  the  portal  vein,  or  of  the  tioo  together,  in  conse- 
quence of  an  impeded  conversion  of  the  sugar  present  in  the 
intestine  into  lactic  acid,  or  in  consequence  of  accelerated 
absorption  of  the  sugar ;  (2)  an  unnatural  acceleration  of  the 
portal  circidation,  whereby,  on  the  one  hand,  more  sugar  reaches 
the  liver — apart  of  wliich,  without  being  changed  into  glycogen, 
passes  on  into  the  circidation ;  and,  on  the  other  hand,  the 
glycogen  formed  from  sugar  or  other  materials  passes  iido 
sugar  more  rapidly  and  in  greater  quantity,  and  is  washed 
away. 

Of  course,  the  modes  of  development  here  set  down  do  not 
exclude  each  other,  and  it  is  so  much  the  more  probable  that 
they  may,  for  the  most  part  or  altogether,  occur  simultaneously, 
since  they  do  not  act  in  opposition  to  each  other.  If,  for  exam- 
ple, a  dilatation  of  the  portal  vessels  and  an  acceleration  of  the 
intestino-hepatic  circulation  are  present,  the  sugar  will  be  more 
rapidly  absorbed  from  the  intestine,  and  also  more  quickly 
carried  through  the  liver,  and  the  result,  an  increase  of  the 
amount  of  sugar  contained  in  the  blood,  will  be  all  the  more 
certain. 

The  nervous  system  may  undoubtedly  exert  an  influence 
upon  the  occurrence  of  these,  as  upon  that  of  most  of  the  causes 
of  mellituria  previously  mentioned.  Keeping  in  view  only  the 
modes  of  development  last  described,  as  apparently  lying  at  the 
root  of  diabetes,  it  must  be  the  nerve-tracts  which  govern  the 
conditions  of  circulation,  perhaps  also  of  secretion,  in  the  gastro- 
intestinal canal  and  the  liver.  In  reality,  indeed,  those  nerves 
whose  injury  certainly  occasions  mellituria  contain  vaso-motor 
(and  secretory  or  trophic  ?)  fibres  for  the  organs  mentioned,  and 
we  may  explain  the  development  of  that  mellituria  which  is 
occasioned  by  the  nervous  system  by  the  intervention  of  vaso- 
motor disturbances.  These  nerve-tracts  extend,  as  the  above- 
quoted  experiments  teach  (pp.  939-941),  from  the  medulla  oblon- 
gata, and  perhaps  also  from  still  other  points  in  the  cerebrum 
and  the  cerebellum,  through  the  upper  part  of  the  cervical  spinal 
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cord  to  the  lowermost  cervical  and  uppermost  thoracic  ganglion, 
and  from  thence  through  fibres  of  the  sympathetic  to  the  abdom- 
inal organs. 

Now,  in  accordance  with  all  this,  we  may  conceive  that 
diabetes  is  developed  in  a  two-fold  manner,  either  by  the  dis- 
turbances in  the  territory  of  the  digestive  canal  and  the  liver, 
proceeding  from  any  one  point  in  these  nerve-tracts,  or  by  local 
causes  immediately  affecting  those  organs  ;  and,  accordingly,  we 
may  establish  various  forms  of  the  disease — a  diabetes  proceed- 
ing primarily  from  the  nervous  system  {neurogenic),  and  a 
diabetes  proceeding  primarily  from  the  intestinal  canal  or  the 
liver  {gastro-enterogenic  and  hepatogeni&).  If  a  diminished  con- 
sumption of  the  sugar  which  reaches  the  general  circulation  takes 
place,  which  we  left  wholly  in  doubt,  it  should  probably  be  in- 
cluded in  the  first  (neurogenic)  form. 

Of  course,  it  is  easier  to  make  such  a  division  in  theory  than 
in  practice  ;  but,  if  it  is  justified  theoretically — and  this  seems 
to  me  to  be  the  case,  according,  at  any  rate,  to  our  present 
knowledge — then  the  practical  problem  comes  up  for  solution, 
how  far  theoretical  suppositions  actually  prove  true.  Tlieorj^ 
shows  practice  the  direction  in  which  it  must  move  in  the  study 
of  diseases,  and  if  at  the  present  time  the  practical  discrimi- 
nation between  such  various  forms  of  diabetes  may  have  its 
great  difficulties,  it  is  nevertheless  to  be  hoped  that  continued 
investigations,  particularly  with  regard  to  the  etiology  and  the 
development  of  the  disease,  as  well  as  to  its  behavior  under 
dietetic  and  pharmaceutical  interference,  may  overcome  these 
difficulties. 

In  the  meantime  we  can  even  now  positively  designate  a  cer- 
tain class  of  cases  as  proceeding  primarily  from  the  nervous  sys- 
tem. These  are  the  cases  of  diabetes  which  have  appeared  after 
traumatic  or  other  injuries  of  the  medulla  oblongata,  or  in  w^hich 
post-mortem  examination  has  revealed  alterations  in  the  territory 
of  those  nerve-tracts  whose  connection  with  mellituria  has  been 
proved.  If  these  form  thus  far  but  a  small  minority  of  cases,  be 
it  remembered  that  in  this  respect  we  are  dealing  for  the  most 
part  with  very  minute  changes,  recognizable  only  by  careful 
microscopical  examination,  upon  which,  too,  attention  has  only 
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iTi  recent  times  been  bestowed  ;  nay,  that  single  nerve-regions, 
vvhicli,  according  to  experimental  researclies  in  regard  to  etiol- 
ogy, may  play  a  very  important  part  (as,  for  instance,  the  ring 
of  Vieussens,  according  to  Cyon  and  Aladoff),  have  indeed  nc-ver 
yet  been  investigated  in  diabetes  mellitus.  It  must  be  further 
borne  in  mind  that  the  nerve-centres  governing  the  excretion  oi.' 
sugar  may  be  irritated  in  a  re/lex  manner  from  any  part  of  the 
body  whatever,  without  the  necessity  of  any  anatomical  change 
being  present  in  tlieniselves,  and  that  therefore  tliere  may  be  a 
"neurogenic"  diabetes,  the  particular  cause  of  which  may  lie 
far  away  from  those  nerve-tracts.  Many  of  the  cases  which  are 
developed  in  consequence  of  diseases  of  other  nerve-parts  than 
those  mentioned,  which  are  connected  with  mental  affections, 
with  epilepsy,  and  the  like,  should  very  likely  be  considered  as 
neurogenic  diabetes  of  reflex  origin. 

It  is  easily  conceivable  that,  after  the  effect  of  experimental 
injuries  of  certain  portions  of  the  nervous  system  upon  the 
development  of  mellituria  had  been  proved,  and  after  injuries 
and  morbid  alterations  of  the  very  same  nerve-parts  had  been 
recognized  as  the  immediate  cause  of  diabetes  mellitus,  that  is 
to  say,  after  clinical  experiences  had  been  obtained  which  per- 
fectly supplemented  experimental  researches,  there  was  a  ten- 
dency to  look  for  the  ultimate  cause,  even  in  other  cases  less 
clear  in  their  development,  in  an  affection  of  those  nerve-parts  ; 
and  surely  not  without  wg^frant,  since,  as  I  have  Just  now  ex- 
plained, even  in  many  of  these  less  clear  cases,  signs  were  to  be 
found  of  an  original  or  sympathetic  affection  of  the  nervous 
system  of  reflex  origin.  Whether,  however,  we  are  thereby 
warranted,  thus  early,  as  many  authors  do,  in  characterizing 
diabetes  mellitus  in  every  case,  without  exception,  as  a  primary 
nervous  disease,  seems  to  me  still  questionable.  There  are  cases 
enough  of  diabetes,  in  which  at  the  beginning  even  the  most 
careful  observation  and  the  most  thorough  examination  of  the 
patients  disclose  nothing  which  can  be  attributed  to  an  affection 
of  the  nervous  system,  which  for  months  and  years  show  no  ner- 
vous phenomena,  in  spite  of  pronounced  diabetic  symptoms, 
increase  of  thirst  and  of  the  quantity  of  urine,  higli  saccharinify 
of  the  urine,  etc.   This  is  particularly  common  in  well-nourished 
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persons,  accustomed  to  luxurious  food,  and  somewhat  advanced 
in  years,  in  whom  the  disease  has  developed  in  an  insidious  man- 
ner ;  if  ill  tlieni  plienoniena occur  in  the  subsequent  course  point- 
ing perhaps  to  an  involvement  of  the  nervous  system,  su(?h  as 
general  weakness,  impotence,  and  a  changing  disposition,  they 
'  may  more  correctly  be  attributed  to  the  general  disturbance  of 
nutrition  and  the  resulting  cachexia,  the  disturbance  of  rest  at 
night  by  the  inclination  to  pass  urine,  and  the  like.  To  assume 
an  original  nervous  affection  in  such  cases  would  be  more  than 
venturesome.  On  the  other  hand,  indeed,  as  has  been  mentioned, 
many  facts  point  to  the  digestive  organs  as  the  point  of  depart- 
ure and  the  peculiar  seat  of  the  disease.  Less  stress  can  be  laid 
upon  the  fact  that  tlie  occurrence  of  diabetes  is  sometimes  ob- 
served immediately  after  dietetic  errors  or  sudden  changes  of  the 
accustomed  condition  in  regard  to  food  (see  "  Etiology  '•),  since 
these  cases  are  always  but  exceptions  ;  but  more  upon  the  facts 
that  the  disease  occurs  with  striking  frequency  in  districts  where 
the  diet  is  chiefly  vegetable — further,  that,  as  has  just  been  said, 
so  frequently,  apart  from  the  abnormalities  of  the  urinar^y  secre- 
tion, phenomena  pertaining  to  the  digestive  apparatus  are  alone 
observed  for  a  long  time — then,  that  injurious  influences  acting 
upon  the  digestive  organs  pre-eminently  give  rise  to  an  aggrava- 
tion— and  flnally,  on  the  contrary,  that  favorable  therapeutical 
effects  are  obtained  by  acting  upon  these  organs,  but  not  upon 
the  nervous  system ;  that,  by  means  of  that  very  agent  which 
still  always  and  rightly  occupies  the  favorite  position  in  the  treat- 
ment of  diabetes — the  Carlsbad  waters  (or  others  like  them),  we 
can  accomplish  no  direct  effect  in  any  way  upon  the  nervous  sys- 
tem, but  merely  a  beneficial  influence  upon  the  digestive  appa- 
ratus. We  therefore  believe  that  the  occurrence  of  a  diabetes 
proceeding  lorimarily  from  the  digestive  organs  must  also  be 
allowed.  With  the  data  at  present  available,  however,  we  can- 
not admit  a  further  division  of  this  form  into  a  "  gastro-entero- 
genic"  and  a  "hepatogenic,"  according  as  it  proceeds  from  the 
digestive  cavity  proper  or  from  the  liver.  It  is  probable,  indeed, 
that  the  liver  is  involved  in  the  severe  cases,  in  which  the  excre- 
tion of  sugar  persists  even  upon  the  so-called  exclusive  meat 
diet.    It  would  be  more  certain  if  this  diet  contained  absolutely 
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no  sugar  and  no  starcli,  but  only  other  producers  of  glycogen 
(glycerine  and  gelatine).  The  liver,  as  well  as  the  gastro-intes- 
tinal  canal,  may  also  be  implicated  in  the  lighter  cases,  in  which 
sugar  is  voided  only  after  the  ingestion  of  starcli  and  sugar  in 
large  quantities,  and  it  is  probable  that  both  are  often  simulta- 
neously involved  (compare  pp.  965-966).  Thorough  researches 
upon  the  excretion  of  sugar,  under  the  administration  of  glyce- 
rine (fat)  and  gelatine  might  perhaps  afford  further  information 
in  particular  cases. 


We  have  still  to  discuss  the  connection  of  the  excretion  of 
sugar  with  the  other  essential  symptoms  of  diabetes^  particularly 
with  the  thirst  and  the  increased  secretion  of  urine.  According 
to  Yogel,  "  the  serum  of  the  blood,  being  highly  concentrated  by 
reason  of  its  great  saccharinity,  takes  up  water  by  endosmosis 
with  great  avidity  from  all  the  parenchymatous  fluids,  as  well  as 
from  the  drinks  and  liquid  food  introduced  into  the  stomach. 
The  dryness  of  the  mouth  and  throat  thus  occasioned  explains 
the  thirsty  the  dryness  of  the  skin^  of  the  stools^  etc.  In  con- 
sequence of  the  absorption  of  the  water  the  quantity  of  the 
blood  is  increased,  the  blood-pressure  in  the  vascular  system 
is  heightened  and  gives  rise  to  polyuria.  Were  no  fresh  inges- 
tion of  fluid  to  take  place,  the  blood  would  constantly  become 
more  concentrated  on  account  of  the  continued  secretion  of  urine, 
and  that,  too,  more  markedly  in  a  diabetic  than  in  a  healthy 
person,  on  account  of  its  saccharinity,  and  it  would  keep  on 
taking  up  water  until  its  degree  of  concentration  were  brought 
to  an  equality  with  that  of  the  parenchymatous  fluids.  When 
a  healthy  man  drinks,  the  water  which  is  absorbed  into  the  blood 
speedily  increases  the  quantity  of  the  blood,  and  gives  rise  to 
diuresis.  So  soon  as  the  greater  part  of  the  water  taken  up 
has  been  removed,  the  diuresis  will  stop.  But  let  a  diabetic 
drink,  and  the  matter  has  to  take  on  an  entirely  different  aspect, 
even  if  in  him  the  water  drunk  be  as  quickly  absorbed  from  the 
stomach  as  in  the  healthy  man.  In  the  first  place,  the  blood  is 
diluted  by  the  water  which  enters  it ;  but  the  parenchymatous 
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Unids  being  likewise  rich  in  sugar,  are  much  more  concentrated 
in  diabetics  than  in  the  healthy  ;  they  therefore  divert  a  jDortion 
of  the  ingested  water  i'rorn  the  blood-serum,  and  consequently 
the  diuresis  soon  after  drinking  will  be  less  in  such  patients 
than  in  the  healthy.  In  proportion,  however,  as  the  blood  again 
becomes  more  concentrated  by  the  secretion  of  urine,  it  in  turn 
appropriates  to  itself  the  water  which  had  been  borrowed  by  the 
parenchymatous  fluid,  and  thus  the  secretion  of  urine  at  a  later 
period  after  drinking  will  be  proportionately  more  abundant  in 
diabetics  than  in  the  healthy."  In  this  way,  according  to  Vogel, 
is  the  fact  to  be  explained  that  the  water  ingested  is  much  less 
rapidly  evacuated  by  the  urine  in  diabetics  than  in  the  healthy, 
which  Falck  had  attributed  to  a  delayed  absorption  of  the  water 
(see  pp.  895  and  954). 

The  latter  part  of  this  explanation,  which  deals  with  the  re- 
tarded excretion  of  water  in  diabetics,  seems  weak  d  priori.,  since 
the  equalization  of  the  concentration  of  the  blood  and  that  of  the 
parenchymatous  fluids  must  take  place  in  the  healthy  person 
also,  and  the  difference  lies  in  this  alone,  that  the  latter,  on 
account  of  the  lesser  concentration  of  all  his  juices,  does  not 
need  to  absorb  so  much  water  into  the  blood  as  the  diabetic  does. 
Moreover,  if  we  allow  the  diabetic  to  drink  perfectly  ad  libitum^ 
no  greater  concentration  of  his  blood  and  of  his  juices  at  large 
can  take  place  unless  a  greater  excretion  of  water  occurs  through 
the  kidneys.  The  fact  also  that  the  tardy  excretion  of  the 
water  druiik  is  observed  in  diabetes  insipidus  (which  see)  as 
well  as  in  diabetes  mellitus,  makes  against  Vogel' s  explanation. 
But,  on  the  other  hand  too,  many  considerations  arise  to  indicate 
that,  as  this  explanation  demands,  the  saccliarinity  of  the  blood 
and  juices,  with  their  consequent  concentration,  is  the  sole  cause 
of  all  the  diabetic  symptoms,  and  especially  of  the  thirst  and  the 
increased  secretion  of  urine,  and  that  the  quantity  of  sugar  and 
that  of  urine  must  always  go  hand  in  hand  with  each  other ;  for, 
in  the  first  place,  cases  have  been  observed  which  began  as  dia- 
betes insipidus,  and  in  which  the  excretion  of  sugar  did  not 
take  place  until  subsequently,  as  well  as  cases  of  diabetes  melli 
tus,  in  which  the  sugar  has  disappeared  for  a  long  time  from  the 
urine,  without  the  quantity  of  the  latter  returning  to  the  nor- 
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mal  standard  (see  p.  872).  Vice  mrsd,  a  marked  sacchariiiity  of 
the  urine  has  been  observed  with  a  normal  or  abnormally  small 
amount  of  urine  (diabetes  decipiens),  although,  to  be  sure,  for 
but  brief  periods— a  few  days.  Kuelz  (Beitr.  II.  p.  144)  has 
shown,  by  comparative  observations  upon  two  female  patients, 
that  in  spite  of  a  like  execretion  of  sugar  in  the  urine,  and  of  a 
like  large  ingestion  of  drink,  the  quantity  of  urine  may  for  days 
together  vary  very  much." 

Vogel's  explanation,  then,  cannot  apply  to  all  cases,  although 
it  must  be  confessed  that  the  excretion  of  sugar  and  that  of 
water  in  the  urine  for  the  most  part  rise  and  fall  together.  But 
whether  the  thirst  is  occasioned  by  the  abnormal  saccharinity 
of  the  blood  and  the  juices,  and  then  the  secretion  of  urine 
increased  in  consequence  of  the  augmented  absorption  of  water ; 
or  whether,  on  the  contrary,  the  sugar  does  not,  like  chloride  of 
sodium  or  urea,  act  as  an  irritant  to  the  kidneys,  goad  them  to 
an  increased  secretion  of  water,  and  thus  cause  the  thirst — this 
indeed  cannot  be  decided  in  individual  cases.  The  diuretic 
effect  of  the  sugar  cannot  by  any  means  be  wholly  denied.  But 
since  augmented  secretion  of  urine  (and  thirst)  occur  even  inde- 
pendently of  the  saccharinity  and  not  in  direct  ratio  to  it,  it 
seems  probable  that  in  such  cases,  according  to  the  experi- 
mental researches  of  Bernard  and  Eckhard,  both  symptoms,  the 
increased  diuresis  and  the  excretion  of  sugar,  are  of  nervous 
origin.  Those  investigators  have  ascertained  that  those  points  in 
the  medulla  oblongata,  the  irritation  of  which  exerts  the  one  or 
the  other  effect,  lie  very  near  each  other.  We  may  therefore 
readily  conceive  that  the  fundamental  disease  advances  from  the 
one  to  the  other,  and  thus  gives  rise  to  a  disproportion  between 
the  excretion  of  sugar  and  that  of  water. 

Most  of  the  other  phenomena  of  diabetes  mellitus  can  easily 


'  The  idea  also  that  the  blood-pressure  is  heightened,  and  consequently  the  amount 
of  urine  increased,  by  the  absorption  of  the  water  drunk,  is  become  untenable  since 
Worm  Mueller  ( Sitzungsber.  der  sachs.  Ges.  der  Wiss.  Math.  phys.  Klasse  1873.  p.  573) 
has  shown  within  how  wide  a  range  the  vascular  system  is  capable  of  accommodating 
itself  to  its  contents  without  the  lateral  pressure  within  it  being  altered.  Bat  this  is 
of  secondary  importance,  since  it  is  established  by  experience  that  the  excretioL  of  the 
wattr  drunk  devolves,  as  a  rule,  upon  the  kidneys. 
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be  explained  by  the  loss  of  sugar  and  the  strong  determination 
of  water  to  the  kidneys,  as  has  been  stated  in  the  proper  place. 
The  debility  oi  diabetics  must  likewise  be  caused  by  the  accumu- 
lation of  sugar  in  the  blood,  for  it  disappears  in  proportion  as  the 
amount  of  sugar  in  the  urine  is  diminished,  and  there  is  no 
reason  to  assume  a  primary  profound  affection  of  the  muscles. 
Very  likely,  as  Seegen  supposes,  an  excess  of  lactic  acid  is 
formed  in  the  muscles,  thus  occasioning  lassitude.  The  tendency 
to  furuncles  and  gangrenous  injiammations  of  the  sUn  is  prob- 
ably attributable  to  the  irritation  which  the  saccharine  blood 
causes,  and  to  the  dryness  of  the  tissues  ;  and  lastly,  the  emaci- 
ation is  the  natural  consequence  of  a  great  portion  of  the  nutri- 
ent material  remaining  unemployed  in  the  body. 

Diagnosis. 

The  detection  of  sugar  in  the  urine  is  the  diagnostic  sign  of 
diabetes  mellitus,  without  which  there  is  no  certainty,  even  if 
all  the  other  symptoms  are  in  the  highest  degree  pronounced. 
As  a  rule,  however,  it  is  just  these  other  symptoms  that  do  and 
must  lead  the  physician  to  test  the  urine  for  sugar.  But  it  must 
be  remembered  that  it  is  not  always  the  thirst  and  the  more  fre- 
quent desire  to  pass  urine  which  first  attract  the  patient's  atten- 
tion, but  that  not  infrequently  a  general  lassitude^  fur uncidos is 
and  the  formation  of  carbuncles^  itching  of  the  skin.,  painful 
sensations.,  pains  in  the  limbs — considered  as  "rheumatism,"  ' 
but  quite  particularly  disturbances  of  msion^  first  induce  him  to 
seek  medical  aid  ;  nay,  that  sometimes  so  tritiing  are  the  dis- 
orders present  that  they  give  rise  to  no  complaint  at  all,  and  the 
sugar  is  rather  found  accidentally.  It  is,  therefore,  a  rule  to  be 
well  taken  to  heart,  that  testing  the  urine  for  sugar  belongs  to  a 
complete  examination  of  a  patient — a  rule  which  should  never 

'  A  short  time  since  a  maa  presented  himself  to  me  at  the  polyclinic  of  the  Augusta 
Hospital,  whose  complaint  of  weakness  and  pain  in  the  legs,  and  other  statements, 
pointed  to  an  affection  of  the  spinal  cord  and  to  an  advancing  arthritis  deformans,  of 
which  the  fingers  already  showed  traces,  until  an  examination  of  the  urine,  undertaken 
on  acco mt  of  uncertainty  of  the  diagnosis,  showed  a  very  considerable  amount  of 
sugar. 
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be  disregarded  in  any  diagnosis  which  is  not  established  beyond 
all  doubt. 

On  the  other  liand,  as  has  already  been  stated  (p.  964),  tliere 
are  conditions  of  a  physiological  or  pathological  nature,  in  which 
sugar  appears  in  the  urine,  without  there  being  any  question  of 
an  actual  diabetes  mellitus.  Under  these  circumstances  the  sac- 
charinity  of  the  urine  does  not,  to  be  sure,  reach  that  high  grade 
which  it  usually  has  in  diabetes  ;  but  yet  no  satisfactory  distinc- 
tive sign  can  be  found  in  that,  because  there  is  no  standard  limit 
to  the  saccharinity,  below  which  it  can  be  assumed  that  we  are 
dealing  with  but  a  transient  glycosuria,  and  above  which  diabetes 
begins.  Well-marked  symptoms  of  the  latter  have  been  observed 
with  a  saccharinity  of  0.5,  nay,  even  of  0.3  percent.  (Abeles),  and, 
on  the  other  hand,  in  pregnant  and  nursing  women,  who  showed 
no  other  symptoms  whatever  attributable  to  diabetes,  nearly  two 
per  cent,  of  sugar  has  been  found  in  the  nrine  (see  p.  960).  In 
accordance  with  experience  thus  far,  it  can  only  be  said,  that  a 
saccharinity  of  over  tioo  per  cent,  certainly  occurs  only  in  dia- 
betes^ hut  that  a  lower  saccliarinity  does  not  exclude  diabetes. 
In  the  latter  case  the  other  diabetic  symptoms  must  serve  as  aids 
in  the  diagnosis,  and  further,  the  circumstance  that  non-diabetic 
mellituria  is  temporary,  like  the  conditions  which  give  rise  to  it, 
and  which,  therefore,  are  likewise  to  be  taken  into  consideration. 

As  concerns  the  recognition  of  sugar  in  the  urine.,  we  may 
indeed  conclude  with  some  probability  that  sugar  is  present 
from  certain  external  peculiarities — its  pale,  greenish-yellow 
appearance,  the  peculiar  smell,  and  especially  its  high  specific 
gravity,  and,  in  case  of  need,  we  may  have  recourse  to  the  taste  ; 
but  its  positive  detection  can  only  be  accomplished  by  chemical 
methods. 

Such  methods  have  been  described  in  great  number,  but  in 
practice  many  of  them  are  superfluous,  and  some  of  them  are 
useless  on  account  of  their  minuteness.  Most  of  them  are 
founded  upon  the  property  of  sugar  to  reduce  oxides  in  alkaline 
solution,  and  amongst  these  Trommer's  test,  to  be  described 
presently,  deserves  to  be  ranked  foremost  on  account  of  its  cer- 
tainty and  its  ready  applicability.  If  the  urine  be  free  from 
albumen,  it  is  sufficient,  as  a  rule,  without  further  preparation, 
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to  make  it  strongly  alkaline  by  the  addition  of  liquor  potassfe 
or  liquor  soda?  (about  one-quarter  of  its  volume)  in  a  small  test- 
tube,  and  to  add  to  it  drop  by  drop  a  tolerably  concentrated 
(1:5)  solution  of  sulphate  of  copper.  If  the  urine  contain  sugar 
(that  is  to  say,  more  than  the  mere  traces  which  do  not  come 
into  consideration),  more  or  less  of  the  sulphate  of  copper  is 
resolved,  on  shaking,  into  a  clear  blue  fluid.  We  should  avoid 
adding  more  than  will  dissolve.  The  upper  part  of  the  liquid 
should  now  be  carefully  heated  nearly  to  boiling,  until  a  yellow- 
ish red  cloudiness  is  noticeable  here,  which  soon  pervades  the 
whole  urine,  and,  according  to  the  amount  of  sugar  present, 
forms  more  or  less  of  a  deposit  of  precipitated  suboxide  of  cop- 
per. The  reaction  follows  the  course  described,  i.  e.,  with  the 
emdent  deposition  of  a  precipitate  of  a  color  between  yellow 
and  red,  only  if  sugar  be  present ;  and,  indeed,  according  to 
Seegen,  it  is  still  characteristic  with  as  little  as  0.3  per  cent. 

With  smaller  amounts  of  sugar,  and  also,  under  certain  cir- 
cumstances, with  a  larger  amount,  the  precipitation  of  suboxide 
or  liydrated  suboxide  fails  to  take  place;  the  oxide  of  copper 
is  reduced,  to  be  sure,  and  the  liquid  is  colored  green  at  first, 
and  then  brownish  or  a  dusky  golden  yellow,  but  the  suboxide 
(and  hydrated  suboxide)  of  copper  remain  in  solution,  partly 
on  account  of  their  minute  quantity,  and  partly  on  account  of 
the  presence  of  certain  substances  which  increase  their  solubility, 
such  as  creatinine  (Kuehne  and  Maly  ^),  ammonia,  etc.  This  col- 
oration of  the  urine,  without  the  ]3recipitation  of  suboxide  of 
copper,  is  not  a  proof  of  the  presence  of  sugar,  for  it  is  also  pro- 
duced by  other  reductive  constituents  of  the  urine,  by  uric  acid 
and  the  coloring  matter  of  urine.  In  such  doubtful  cases  we  shall 
still  generally  succeed  in  obtaining  an  undoubted  result,  namely, 
an  evident  precipitation  of  suboxide  of  copper,  by  diluting  the 
urine,  especially  if  it  be  somewhat  concentrated,  before  applying 
Trommer's  test.  But,  if  not,  it  is  judicious,  according  to  Seegen, 
to  filter  the  urine  through  animal  charcoal  one  or  more  times 
until  it  is  completely  decolorized,  to  wash  the  charcoal  with  a 
little  water,  and  to  subject  this  water  to  Trommer's  test,  whi(;h 


'  Wiener  acad.  SitzAiugsberichte.   1871.  LXIII.  p.  477. 
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then,  provided  tlie  urine  originally  contained  0.05  per  cent,  of 
sugar,  causes  a  precipitate  of  suboxide  of  copper.  During  the 
washing  the  charcoal  retains  the  substances  which  interfere  with 
tlie  precipitation  of  the  suboxide  of  copper,  as  well  as  the  other 
reductive  admixtures  (uric  acid),  and  the  test  consequently  be- 
comes at  once  very  sensitive  and  conclusive. 

No  other  methods  of  detection  yet  described  offer  any  supe- 
riority, and  they  are  inferior  in  sensitiveness  to  Trommer' s  test, 
especially  when  the  latter  is  applied  with  the  modification  last 
described.'  They  may  serve  to  confirm  this  test,  but  they  cannot 
replace  it  in  doubtful  cases.  On  account  of  its  ready  applica- 
bility, we  must  particularly  mention  Heller's  or  Moore's  test, 
which  consists  in  heating  to  the  boiling-point  the  upper  portion 
of  a  quantity  of  urine  mixed  with  liquor  potassse  in  a  test-tube. 
If  sugar  be  present,  this  portion  continually  becomes  darker 
colored  until  it  is  of  a  deep  brown,  and  thus  contrasts  markedly 
with  the  lower,  clear  part  of  the  liquid.  If,  however,  the 
amount  of  sugar  be  small,  the  difference  of  color  is  difficult  to 
recognize,  and,  moreover,  a  browning  of  the  urine  is  occasioned 
by  others  of  its  constituents.  If  we  neutralize  the  urine  thus 
boiled  with  nitric  acid,  we  shall  notice  an  evident  smell  of  cara- 
mel, if  the  amount  of  sugar  be  not  too  small. 

It  is  of  great  importance,  where  diabetes  is  suspected,  and  a 
single  examination  of  the  urine  has  not  yielded  a  positive  result, 
to  examine  the  urine  repeatedly,  and  especially  several  hours 
after  eating.  To  be  quite  certain,  it  is  well  to  let  the  patient  eat 
of  food  abounding  in  sugar  and  starch,  and  then  to  examine  the 
urine  passed  some  hours  afterwards.  If,  after  one  or  more  such 
periods,  it  is  free  from  sugar,  diabetes  may  be  excluded. 

For  the  quantitative  estimation  of  sugar,  it  is  best  to  use  the 

'  Upon  this  point  I  would  refer  to  the  manuals  and  text-books  of  medical  chemistry, 
to  Neubauer  and  Vof/eVs  Anleitung  zur  Harnuntersuchung,  etc.  A  test  given  by  Almen 
(see  Prager  Vierteljahrschr.  1869.  CI.  p.  19  of  the  bibliographical  index)  may  perhaps 
yet  prove  of  advantage.  According  to  him,  two  parts  of  tartrate  of  soda  and  potassa 
are  to  be  heated  with  forty-eight  parts  of  liquor  potassfc  (of  a  specific  gravity  of  1.33), 
and  one  part  of  subiiitrate  of  bismuth  dissolved  in  it.  The  urine  should  be  boiled  for  a 
few  minutes  with  about  one-tenth  its  bulk  of  this  test-liquid,  and  will  throw  down  a 
black  precipitate  with  even  one-fortieth  of  one  per  cent,  of  sugar.  Uric  acid,  creati- 
nine, and  ammonia  do  not  seem  to  interfere  with  this  test. 
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titration  method  oi'  Feliling  (by  means  of  an  alkaline  solution  of 
tartrate  of  soda  and  potassa,  to  wliicli  a  sufficient,  definite  quan- 
tity of  sulphate  of  copper  is  added),  or  that  of  Knapp  (by  means 
of  an  alkaline  solution  of  cyanide  of  mercury  of  known  strengtli). 
Both  methods  require  but  little  skill  in  their  application,  and 
give  positive  results  which  correspond  well  with  each  other. 
Full  information  concerning  them  and  the  precautions  which 
Fehling's  method,  especially,  demands  in  its  employment,  will 
be  found  in  the  text-books  of  medical  chemistry. 

Somewhat  more  convenient,  but  also  less  satisfactory,  is  the 
examination  by  means  of  Soleil-Ventzke's  or  Mitscherlich's 
polarization  apparatus,  which  is  founded  upon  the  property  of 
grape-sugar  of  turning  the  ray  of  polarized  light  to  the  right. 
This  method,  as  a  rule,  gives  the  proportion  of  sugar  too  low, 
even  upwards  of  one  per  cent,  too  low.  Very  dark-colored  urine 
should  first  be  decolorized,  preferably  by  a  small  amount  of  solu- 
tion of  acetate  of  lead  accurately  measured,  for  otherwise  it  is 
not  sufficiently  transparent. 

The  fermentation  test  has  also  been  used  for  the  quantitative 
estimation  of  sugar.  It  is  founded  upon  a  determination  of  the 
loss  of  weight  which  a  solution  of  sugar  undergoes  by  the  escape 
of  the  carbonic  acid  formed  on  fermentation.  Its  results  are  no 
more  accurate,  but  its  execution  far  more  inconvenient,  than 
those  of  the  titration  methods.  However,  if  chemical  apparatus 
be  wanting,  fermentation  may  be  employed  for  the  quantitative 
estimation  by  the  very  simple  and  pre-eminently  available 
methods  proposed  by  Roberts^  and  Manassein,^  which,  as  it 
seems,  give  very  good  results — sufficient,  at  all  events,  for  the 
requirements  of  practice.  The  specific  gravity  of  the  urine  being 
taken  with  a  trustworthy  urometer  before  and  after  fermentation, 
which  is  produced  with  well-washed  yeast,  the  difference  is  mul- 
tiplied by  1,000,  and  the  product  divided  by  4.56. 

In  conclusion,  it  should  be  remembered  that  urine  containing 
alhim.en  should  be  freed  of  albumen  before  any  test  for  sugar  is 
applied,  and  this  is  best  done  with  acids  and  boiling. 


'  Edinb.  Med.  Journal.  VII.  1863.  p.  326. 

^  Deutscbes  Arch.  f.  klin.  Med.  X.  1872.  p.  73. 
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Course^  Duration,  aiid  BesiiUs.— Complications. 

With  very  few  exceptions,  the  course  of  diabetes  is  cJironic, 
and,  unless  complications  and  the  final  phenomena  occasion  the 
contrary,  free  from  fever  ;  but  it  behaves  differently,  according 
to  the  greater  or  less  capacity  of  the  body  to  retain  and  make 
use  of  sugar  and  sugar-producers,  i.  e.,  according  to  the  influence 
which  a  restricted  ingestion  of  hydrocarbons  with  the  food  ex- 
erts upon  the  excretion  of  sugar  in  the  urine.  Those  more 
benign  cases,  in  which  an  exclusively,  or  even  but  chiefly  ani- 
mal diet  causes  the  sugar  to  disappear  (the  "light  form,"  the 
"first  stage"),  not  only  progress  more  slowly  in  general,  so 
long  as  this  influence  is  present,  but  also  involve  far  fewer  dis- 
turbances than  the  others,  in  which  the  exclusion  of  vegetable 
food  is  capable,  to  be  sure,  of  diminishing  the  sugar  in  the 
urine,  but  not  of  wholly  removing  it  (the  "severe  form,"  or  the 
"second  stage").  With  proper  management,  patients  of  the 
former  sort  may  for  a  long  time  And  themselves  tolerably  or 
entirely  well.  With  the  disappearance  of  the  sugar  the  thirst 
also  disappears,  and  the  increased  secretion  of  urine,  the  ema- 
ciation, and  the  muscular  weakness,  and  even  cataracts,  recede, 
so  that  for  a  time  such  patients  give  one  the  impression  of  their 
being  perfectly  healthy.  Not  infrequently  they  even  acquire, 
for  a  longer  or  shorter  period,  the  capability  of  taking  with 
impunity  hydrocarbons  in  quantities  which  formerly  gave  rise 
to  the  excretion  of  sugar.  That  is  to  say,  the  morbid  process 
has  come  to  a  stand-still,  or  has  even  undergone  diminution. 
It  is  important  to  know  of  this  behavior,  upon  which,  besides 
diet,  still  other  circumstances,  such  as  climate,  season  of  the 
year,  mental  disposition,  and  the  like,  have  an  influence,  in 
order  that  we  may  not  hastily  ascribe  the  favorable  changes  in 
the  patient's  condition  to  a  drug,  as  has  happened  often  enough. 

How  long  the  disease  may  possibly  be  kept  in  abej'-ance  in 
patients  of  this  sort,  we  can  by  no  means  say,  although  it  is 
conceivable  theoretically  that,  by  avoiding  all  injurious  influx 
ences,  the  occurrence  of  mellituria  and  the  other  symptoms  con- 
nected with  it  may  be  restrained  for  an  unlimited  length  of  time, 
VOL.  XVI.— 62 
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and  even  until  life  be  ended  by  other  causes.  These  patients 
are  like  the  subjects  of  the  hemorrhagic  diathesis,  who  show  no 
outward  signs  of  disease  and  are  free  from  danger,  so  long  as 
they  escape  all  injury.  But,  as  most  haemophiliacs  die  prema- 
turely of  their  disease — because  it  is  impossible  to  avoid  all,  even 
the  slightest,  causes  of  hemorrhage — so  finally  these  diabetics 
succumb  to  their  disease,  because  it  had  merely  slumbered  for  a 
period  of  greater  or  less  duration,  but  was  not  eradicated.  Be 
it  that  they  overstep,  intentionally  or  unintentional!}^,  the 
bounds  within  which  they  are  able  to  assimilate  sugar  and  its 
formatives,  which  in  the  course  of  time  becomes  utterly  unavoid- 
able ;  or  that  the  faculty  of  assimilation  gradually  diminishes — 
it  is  impossible  to  keep  patients  permanently  on  a  diet  upon 
which  they  no  longer  void  sugar,  and  from  this  time  onward 
they  follow  the  same  course  with  those  patients  in  whom  diet 
was  never  able  to  make  the  sugar  whollj^  disappear  from  the 
ui'ine. 

In  the  latter  the  course  is  less  restrained  from  the  beginning. 
•At  first,  indeed,  variations  occur  in  the  amount  of  sugar  excreted 
and  consequently  in  the  general  health  ;  but  true  pauses,  with 
perfect  subsidence  of  all  disorders,  do  not  take  place  at  all,  or 
are  of  but  quite  brief  duration.  In  these  patients  all  the  diabe- 
tic symptoms— thirst  and  polyuria,  hunger,  emaciation,  weak- 
ness, etc.— reach  the  highest  grade.  They  constantly  grow 
weaker,  and  finally  yield  to  some  slight  ailment  or  another— an 
accidental  intercurrent  disease,  or  to  one  of  the  ordinar}^  compli- 
cations, such  as  pulmonary  consumption,  a  carbuncle,  gangrene, 
etc. 

The  period  of  life  has  a  decided  influence  upon  the  course 
of  the  disease.  The  younger  the  patients  are,  the  more  malig- 
nant and  the  more  rapid,  in  general,  is  the  course.  In  persons 
of  advanced  years  the  disease  makes  its  appearance  for  the  most 
part  much  more  mildly;  whilst  in  the  aged  we  not  infrequently 
observe  an  excretion  of  sugar,  now  more,  now  less  in  quantity, 
for  a  long  time,  and  also  an  increased  secretion  of  urine,  with 
but  quite  trifling  additional  symptoms,  and  without  those  pro- 
found disturbances  of  nutrition  which  so  speedily  make  them- 
selves noticeable  in  young  persons. 
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Since  the  time  of  Tli.  Willis/  who  tells  of  a  woman  who 
every  morning  passed  an  amount  of  nrine  far  exceeding  what 
she  had  drunk,  many  authors  have  spoken  of  an  intermittent 
diabetes.  In  so  far  as  this  relates  to  true  diabetes,  and  not,  as 
may  perhaps  have  been  the  case  with  the  older  authors,  to  a 
temporarily  increased  secretion  of  urine  from  other  causes,  most 
of  the  cases  so  designated  are  those  in  which  sugar  appeared  in 
the  urine  in  connection  with  malarial  diseases,  and  in  a  periodi- 
cal manner,  with  or  without  a  typical  attack  of  fever  ;  or  they 
are  ordinary  cases  of  diabetes  mellitus,  benign  as  a  rule,  in 
which,  as  so  often  happens,  the  sugar  disappeared  from  the  urine 
at  times  and  in  a  quite  atypical  manner,  and  reappeared  upon 
any  provocation  whatever.  Those  typical  excretions  of  sugar 
appearing  with  intermittent  fever,  which  Burdel,  in  particular, 
says  that  he  has  observed  in  great  number  (see  also  Seegen, 
Monogr.  p.  44),  do  not,  moreover,  follow  the  course  of  diabetes 
mellitus,  but  exemplify  the  transitory  forms  of  glycosuria,  con- 
cerning the  possible  causes  of  which  mention  has  already  been 
made  (p.  963).  It  is  self-evident  that  they  are  not  to  be  placed 
in  the  same  rank  with  cases  of  true  diabetes,  which  have  occa- 
sionally been  seen  to  make  their  appearance  after  long-con- 
tinued and  obstinate  intermittent  fevers,  as  well  as  after  many 
other  debilitating  diseases  (see  "  Etiology"). 

Quite  unique  is  the  case  related  by  Bennewitz,"  of  a  woman 
who,  in  the  twentieth  year  of  her  age,  and  while  pregnant,  be- 
came affected  with  diabetic  symptoms,  which  suddenly  disap- 
peared after  parturition,  returned  again  in  greater  severity  in 
the  following  year,  during  her  fifth  pregnancy,  and  again  dis- 
appeared after  confinement,  and  finally  recurred  for  the  last  time 
during  her  sixth  pregnancy,  six  months  later,  but  now  with 
much  less  severity,  after  which  her  health  was  not  again  dis- 
turbed. 

The  usual  duration  of  diabetes  extends  over  several  years. 
The  time  cannot  be  quite  precisely  stated,  for  the  disease  is 
scarcely  ever  discovered  until  it  has  already  reached  a  certain 


'  See  Salomon,  1.  c,  p.  518. 
Huf eland's  Journal.  LXI.  18G5.  p.  114. 
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height.  From  a  hundred  cases  Griesinger  constructed  the  fol- 
lowing table  of  durations : 


Less  than  ^  year   i 

From  i  to  i   "    2 

"    i  "  1    "    13 

"    1  "  2  years   39 

"    2  "  3     "    20 

"    3  "  4     "    7 

*'    4  "  5     "   ,  2 

"    5  "  6     "    1 

"    6  "  7   2 

"    7  "  8     "    1 

Not  specified   12 


100 

According  to  this,  three-quarters  of  the  diabetics  die  after 
the  disease  has  lasted  from  six  months  to  three  years.  Dickin- 
son's collection  of  25  diabetics  who  died  in  Guy's  Hospital  leads 
to  the  same  result,  for  21  of  them  were  shown  to  have  suffered 
from  the  disease  from  six  months  to  three  years.  These  statis- 
tics are  impaired  in  value,  however,  in  that  they  refer  exclu- 
sively or  preponderatingly  to  hospital  patients,  w^ho  have  lived 
with  their  disease  for  a  length  of  time  under  unfavorable  con- 
ditions— conditions  which,  as  experience  shows,  materially  accel- 
erate its  course.  Statistics  which  should  also  take  account  of 
patients  from  the  well-to-do  classes  would  most  decidedly  give 
more  than  from  six  months  to  three  years  as  the  medium  dura- 
tion of  diabetes,  for  the  number  is  not  small  of  diabetics  who 
live  longer,  and  who  frequent  the  bathing  establishments  from 
five  to  six  years,  and  longer  yet.  It  is  certain  that,  under  appro- 
priate treatment,  the  disease  may  last  still  longer,  although  a 
duration  of  over  ten  years  must  alwaj^s  belong  ainong  the  excep- 
tions. There  is  no  lack  of  individual  examples  of  the  sort. 
Bence  Jones  tells  of  a  clergyman  who  was  still  in  good  health, 
although  Prout  had  detected  sugar  in  his  urine  sixteen  years 
before  ;  Dickinson,  of  an  innkeeper,  in  whom  marked  symptoms 
of  the  disease  had  been  present  fiftec  n  years  before,  and  w^ho, 
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wliile  in  tolerable  health,  was  voiding  100  grammes  of  sugar 
daily  ;  and  Lebert,^  of  a  Deputy  of  the  Paris  Constituent  Assem- 
bly of  1848,  who  had  suffered  with  diabetes  for  eighteen  years, 
was  in  good  health  when  on  appropriate  diet,  but  immediately,, 
upon  any  neglect  of  this,  again  passed  sugar  in  his  urine.  In 
strong  contrast  to  these  are  the  cases,  rare  though  they  be,  of  ex- 
traordinarily brief  duration— those  in  which,  from  the  apparent 
beginning  of  the  disease  until  death,  but  a  few  weeks  or  even 
days  elapse,  and  which  have  hence  been  designated  as  diabetes 
acutus''^  or  acutissimics.''''  It  is  very  probable- that  in  such 
cases,  which,  for  that  matter,  occur,  almost  without  exception, 
in  children  or  young  persons,  the  excretion  of  sugar,  and  per- 
haps the  other  derangements  too,  have  existed  for  a  long  time 
unobserved,  until  a  sudden  change  in  the  patient's  health  ar- 
rested attention,  so  that  in  these  cases,  as  in  most  others,  an 
accurate  specification  of  the  time  cannot  be  made.  In  the  case 
observed  by  Wallach,  the  duration  of  the  disease,  from  its  first 
beginning  until  death,  was  ascertained  positively  to  be  live  weeks. 
Other  cases  running  a  fatal  course  within  a  few  weeks  have  been 
contributed  by  Dobson,  Roberts,  Beckler,  W.  F.  Smith,  and 
myself.  In  a  case  by  Becquerel,  the  disease,  in  a  boy  nine  years 
old,  would  seem  to  have  lasted  bat  six  days. 

The  usual  result  is  death.  It  either  liai^pens  gradually,  by 
complete  exhaustion,  in  which  case  death  is  not  uncommonly 
preceded  for  a  long  time  by  dropsical  symptoms,  a3dema  of  the 
lower  extremities  in  consequence  of  the  watery  condition  of  the 
blood  ;  or  it  occurs  in  the  course  of  a  few  days,  with  cerebral 
symptoms,  which  give  the  impression  of  a  blood-poisoning,  and 
are  known  as  "diabetic  coma"  (see  p.  916),  but  which  are  occa- 
sionally induced  by  an  effusion  of  blood  into  the  brain.  A  very 
large  number  of  diabetics  die  of  pulmonary  consumption,  a 
small  number  of  complicating  local  diseases  which  of  themselves 
are  not  necessarily  fatal,  but  which  prove  destructive  in  conse- 
quence of  the  slight  resisting  power,  the  "lability"  of  their 
tissues.  The  termination  in  perfect  recomry  is  entirely  discred- 
ited by  many  physicians ;  and  certainly,  if  it  ever  occurs,  it  is 
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exceedingly  rare,  for  a  pause  in  the  disease— an  improvement 
continuing  for  a  longer  or  shorter  time,  which,  as  has  been  men- 
tioned, is  not  at  all  infrequently  observed— must  not  be  taken 
for  perfect  recovery.  To  these  very  rare  exceptions  belongs  a 
termination  of  diabetes  mellitus  in  diabetes  insipidus,  with  con- 
secutive recovery,  as  Plagge  observed  it.^ 

The  most  usual  coviplieations  of  diabetes  have  already  been 
spoken  of  (see  "Pathological  Anatomy"  and  "Special  Symp- 
tomatology"). In  addition  to  these,  I  once  observed  a  compli- 
cation with  arthritis  deformans  of  the  finger-joints.  (See  p.  972, 
note.) 

Griesinger  adduces  as  remarkable  the  rarity  of  cancers, 
diseases  of  the  Jieart,  and  rheumatic  polyarthritis,  in  diabetics. 
Amongst  225  cases  compared  statistically,  and  amongst  a  large 
number  otherwise  made  use  of,  he  found  not  a  single  undoubted 
case  of  cancer,  only  three  in  which  the  data  allowed  of  disease  of 
the  heart  or  the  vessels  being  inferred  (in  one  of  which  the 
diabetes,  relapsing  several  times  and  again  intermitting  for  years 
together,  seemed  to  form  a  mere  episode  in  the  course  of  a  heart 
disease  ;  compare  above,  p.  963),  and  only  one  or  two  of  "acute 
rheumatism." 

Prognosis. 

Since,  in  accordance  with  experience  thus  far,  a  permanent 
and  complete  recovery  does  not  take  place,  the  prognosis  as 
regards  the  final  result  of  diabetes  is  unfavorable.  As  regards 
its  course,  it  is  dependent  to  the  greatest  extent  upon  the  irifoU- 
ence  of  the  diet  upon  the  excretion  of  sugar,  concerning  which 
repeated  mention  has  been  made  in  the  foregoing.  The  more 
decided  is  this  influence — /.  e.,  the  smaller  the  quantity  of  sugar 
becomes  on  restricting  the  hydrocarbons  (the  so-called  meat  diet 
being  used) — then  so  much  the  more  favorable  is  the  case  in 
general.  However,  to  form  a  correct  judgment,  we  must  keep 
the  patient  on  the  stringent  diet  for  several  days  before  examin- 
ing the  urine,  for  the  influence  of  any  preceding  diet  may  make 
itself  felt  for  some  time.    Age  is  next  in  importance,  for  the 


Ein  Fall  von  Diabetes  trauraaticus.  Vuchow's  Archiv.  XIII.  p.  93. 
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younger  the  patient  is  at  the  beginning  of  his  dCsease  the  more 
rapidly  will  it  progress  to  the  fatal  end.  A  great  deal  depends 
upon  whether  the  external  coiidiiions^  the  occupation  and  liabits, 
the  peculiarities  of  his  character,  place  the  patient  in  a  position 
to  lead  an  appropriate  course  of  life  and  adhere  to  the  prescribed 
diet.  Not  every  patient  is  so  situated  as  to  be  able  to  eat 
nothing  but  expensive  animal  food,  and  not  every  one  who  is  so 
circumstanced  is  sufficiently  master  of  himself  to  assuage  his 
hunger  with  that  alone,  in  opposition  to  his  habits  and  inclina- 
tions. Patients  who  live  under  favorable  external  conditions, 
and  conscientiously  accept  the  physician's  prescriptions,  may 
remain  for  a  long  time  unmolested  by  the  disease.  Finally,  the 
condition  of  the  digestim  organs  comes  up  for  consideration. 
So  long  as  they  digest  the  necessary  quantity  of  animal  food, 
the  disturbances  of  nutrition  may  be  kept  within  bounds. 
Should  any  abhorrence  towards  this  food  occur,  and  diges- 
tive derangements  be  thus  occasioned,  the  prospect  becomes 
darkened,  for  this  is  the  rock  upon  which  all  diabetics  who 
are  not  sooner  carried  off  by  some  complications  are  wrecked  at 
last. 

All  complications  aggravate  the  prognosis,  most  especially 
gangrenous  processes  and  pulmonary  consumption. 

Treatment. 

No  special  advice  can  be  given  for  the  prevention  of  dia- 
betes. 

The  treatment  itself,  so  long  as  the  precise  causes  of  the  dis- 
ease are  not  certainly  known,  has  to  keep  in  view  for  its  prime 
object  the  reduction  of  the  amount  of  sugar  in  the  blood,  since 
most  of  the  disturbances,  and  the  most  dangerous  of  them,  are 
attributable  to  the  abnormal  saccharinity  of  the  blood.  Prob- 
ably this  will  be  disputed  by  no  one  at  the  present  time  ;  and 
hence,  scarcely  any  one  will  now  speak  in  favor  of  feeding  with 
sugar  in  diabetes,  which  Piorry  '  advised  with  a  view  to  replace 
the  lost  sugar,  or  with  sugar-forming  substances,  as  Schiff  pro- 


'  Coraptes  rendus.   XLIV.  1847.  p.  133. 
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posed,  in  order  to  satisfy  thus  the  demands  of  the  sugar-forming 
ferment,  and  so  limit  the  formation  of  sugar  from  tlie  consti- 
tuents of  the  body.  Moreover,  medical  experience  has  indispu- 
tably demonstrated  the  harm  of  feeding  with  sugar,  and  has 
shown  that  the  diabetic  cannot,  like  the  healthy  man,  make  use 
of  the  grape-sugar  taken  in  with  the  food  or  developed  within 
the  body.  On  ilie  contrary,  therefore,  the  withdrawal  of  grape- 
sugar,  and  of  such  suhstances  as  are  conmrted  into  grape-sugar 
on  their  way  into  the  hlood,  is  to  he  obtained  at  any  price. 
Could  we  wholly  and  forever  abstract  sugar  and  its  formatives 
from  the  diabetic's  food,  without  doing  injury  to  his  nutrition, 
we  should  not,  indeed,  cure  his  disease,  but  we  could  make  it 
entirely  harmless.  We  can  nearly  attain  this  by  replacing  vege- 
table with  animal  food,  which  is  infinitely  poorer  in  hydrocar 
bons.  What  can  be  accomplished  by  this  is  well  enough  known, 
and  has  repeatedly  been  mentioned  in  the  preceding  pages.  Onlj^ 
one  difhculty,  but  that  a  very  palpable  one  in  j)ractice,  opposes 
its  unqualified  and  exclusive  employment :  that  is,  the  repug- 
nance which  is  soon  manifested  against  the  uniform  diet,  and  the 
digestive  derangements  which  are  occasioned  by  the  large  quan- 
tities of  meat  necessary  to  meet  the  demands  of  nutrition.  It 
may  here  be  mentioned  incidentally  that  Lauder  Brunton  pro- 
poses to  feed  diabetics  preferably  with  raw  meat,  in  order  that 
they  may  ingest  a  larger  quantity  of  the  sugar-destroying  fer- 
ment contained  in  the  muscles.  With  a  like  view,  yeast  was  f  ot-- 
merly  recommended,  but  was  given  up  as  ineffectual. 

But  it  is  not  all  hydrocarbons,  nor  even  all  sorts  of  sugar  in 
the  strict  sense  of  the  term,  that  exert  the  same  effect  upon  the 
excretion  of  sugar.  It  was  known,  indeed,  to  the  older  observ- 
ers, such  as  Babington^  and  Barlow,'  that  by  no  means  all  vege- 
tables increased  the  amount  of  sugar  in  the  urine  of  diabetics  ; 
that,  in  particular,  green  vegetables,  sucji  as  cabbage,  spinach, 
certain  beets,  and  the  like,  could  often  be  eaten  without  injury. 
Investigations  in  recent  years  have  not  only  fully  established 
these  facts,  but  have  also  furnished  the  explanation  of  them  in 


'  R.  Willis,  Urinary  Diseases  and  their  Treatment.  London,  1838. 
'  Guy's  Hospital  Reports.  V.  p.  282. 
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the  different  amounts  of  one  or  another  hydrocarbon  contained 
in  the  vegetables,  and  in  the  unequal  use  made  of  them  by  diabe- 
tics. It  has  already  been  mentioned  (p.  953)  that,  according  to 
Kuelz,  mannite^  muline^  lemdose,  and  inosite  are  perfectly  assim- 
ilated, even  by  those  diabetics  who  still  excrete  sugar,  even 
when  on  animal  diet — /.  they  are  used  up  in  the  body  in  some 
way  ;  that  suga7'  of  milk  sometimes  behaves  in  this  way,  and  at 
other  times  not;  furthermore,  that  glycerine  likewise  may  be 
taken  in  certain  cases  without  increasing  the  excretion  of  sugar, 
and  that,  too,  by  patients  who  continue  to  void  sugar  on  a  meat 
diet.  It  has  also  been  previously  and  repeatedly  hinted  how 
these  facts  might  be  turned  to  account  in  the  further  study  of 
diabetes  and  of  its  various  modes  of  development,  with  some 
prospect  of  a  result.  Even  now  they  are  of  the  utmost  sig- 
nilicance  in  regard  to  the  treatment,  since  on  the  strength  of 
them  we  are  enabled  to  effect  a  variety  in  the  diabetic' s  bill  of 
fare,  and  thus  essentially  facilitate  his  conforming  to  the  pre- 
scribed diet. 

In  strict  accordance  with  the  foregoing,  we  can  designate, 
besides  salts,  extractive  matters,  and  water,  only  albumen  and 
mannite  as  nutritive  substances  which  are  allowable  for  diabetics 
under  all  circumstances^  since  it  is  proved  that  glycogen  and 
grape-sugar  are  not  formed  from  them  at  all,  or  only  in  extremely 
small  amount ;  perhaps  also  inosite,  the  influence  of  which  upon 
the  formation  of  glycogen  has,  however,  not  yet  been  investi- 
gated, but  which,  as  has  been  mentioned,  seems  to  be  assimilated 
by  all  diabetics.  As  conditionally  allowable,  we  must  specify 
glycerine  {fats),  sugar  of  milk  (and  galactose  f),  inuline,  and 
levulose,  all  of  which,  to  be  sure,  are  generators  of  glj'^cogen, 
and  therefore  of  sugar,  but  are  capable  of  assimilation  by  dia- 
betics to  a  greater  or  less  extent,  differing  perhaps  according  to 
the  different  forms  of  diabetes  or  according  to  individual  condi- 
tions. In  what  cases  they  are  assimilated,  and  in  what  ones  they 
are  not,  we  cannot  now  specify,  and  probably  this  will  never  be 
settled  except  by  experiment.  From  a  theoretical  standpoint, 
they  must  be  rejected  in  all  those  cases  in  which,  on  account  of 
changes  in  the  liver,  glycogen  is  changed  into  sugar  more  rapidly 
than  normal  (see  p.  956).    The  same  is  true  of  gelatine,  concern- 
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iiig  the  action  of  wliicli  upon  diabetics  motliodical  invcstigationrj 
i^re,  liowever,  still  wanting.^ 

From  this  one  can  judge  approximatel}^  what  articles  of  diet 
are  likely  to  be  borne  well  by  patients  suffering  from  diabetes, 
and  Avhat  they  should  either  avoid  altogether,  as  being  decidedly 
injurious,  or  take  only  at  times  and  with  caution,  on  account  of 
their  more  or  less  injurious  effects.  As  a  general  thing,  animal 
food  contains  the  beneficial  and  the  more  or  less  harmful  ele- 
ments combined  in  the  proportions  most  favorable  for  the  dia- 
betic. Most  to  be  recommended,  therefore,  are  the  flesh  of 
mammalia,  birds,  shell-fish  (oysters,  mussels,  crabs,  etc.),  and 
fishes  ;  then  cheese  (and  poor  rather  than  rich  cheese),  and  eggs 
— of  which,  liowever,  the  white  is  more  to  be  recommended  than 
the  yolk.  Of  vegetables,  we  may  mention  :  the  greens  which 
are  used  as  salad,  cucumbers,  water-cresses,  spinach,  asj)ara- 
gus,  the  various  kinds  of  cabbage,  oyster-plant,  radishes,  to- 
gether with  yellow  beets  and  trufiles.  The  fatty  articles,  but- 
ter, lard,  and  oil,  are  not  unconditionally  admissible,  on  account 
of  their  containing  glycerine,  although  this  is  of  small  amount 
in  comparison  with  the  fatty  acids,  and  glycerine  does  not,  of 
itself,  always  increase  the  excretion  of  sugar  in  the  urine  ;  but 
they  cannot  be  stricken  from  the  list  of  articles  allowed,  chiefly 
because  the  fats  can  scarcely  be  dispensed  with  from  the  food, 
even  for  a  short  time.  Moreover,  as  a  rule,  diabetics  bear  fats 
very  well,  and  many  of  them,  indeed,  according  to  my  expe- 
rience, have  a  great  predilection  for  them.  (Compare  what  was 
said  under  the  head  of  fatty  acids  and  glycerine.) 

Grrape-sugar,  cane-sugar,  honey,^  flour,  and  all  highly  fari- 
naceous articleSj  particularly  bread,  potatoes,  pulse,  rice,  groats, 
sago,  Indian  corn,  chestnuts,  and  the  like,  should  be  avoided  as 
far  as  possible.  Fruits  need  not  be  so  universally  and  decidedly 
eschewed,  as  is  now  generally  done,  for  many  of  them  contain 
more  levulose  than  grape-sugar.    The  acid  fruits,  in  particular, 

'  In  the  case  observed  by  Blumenthal  (1.  c),  gelatine  in  large  quantities  was  taken, 
together  with  the  meat-diet,  for  a  length  of  time,  as  I  have  been  informed  by  oral 
communication,  but  without  any  effect  vapon  the  excretion  of  sugar. 

-'  According  to  Wddham,  honey  does  not  increase  the  excretion  of  sugar.  This  may 
perhaps  be  the  case  with  many  patients,  as  honey  consists  in  great  part  of  levulose. 
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sucli  as  sour  clierries,  strawberries,  and  currants,  ne(;d  occasion 
least  hesitation.  Nuts  and  almonds  contain  but  little  of  the 
hydrocarbons,  but  cliieHy  fat,  and  are  therefore  admissible  too. 

It  is  self-evident  that  in  the  preparation  of  the  food,  inju- 
rious ingredients  are  to  be  avoided,  such  as  Hour,  grape-sugar, 
and  cane-sugar.  Perhaps  in  this  respect  common  sugar  might 
be  advantageously  replaced  with  mannite,  as  proposed  by 
Kuelz. 

It  is  hardest  for  the  patients  to  do  without  hreacl,  and  yet  it 
is  for  them  one  of  the  most  injurious  articles  of  food,  on  account 
of  its  containing  a  great  deal  of  starch  (over  80  per  cent,  of  the 
solid  constituents).  The  effort  has  often  been  made,  therefore, 
to  replace  it  with  other  pastry  containing  little  or  no  starch. 
Thus,  in  1841  Bouchardat  invented  gluten-hread,  made  from 
Hour  which  lias  been,  or  is  said  to  be,  deprived  of  its  starch  by 
washing  with  hot  water.  But,  in  general,  such  bread,  wholly 
free  from  starch,  is  impracticable,  for  no  dough  can  be  made 
without  starch  ;  and  moreover,  by  the  washing,  the  flour  is 
deprived  of  a  great  part  of  its  salts,  and,  partly  on  this  account 
probably,  is  rather  insipid.  Moreover,  the  various  kinds  of  glu- 
ten-bread in  the  market  differ  very  much  in  the  amounts  of  hy- 
drocarbons which  they  contain  ;  according  to  Budde,  the  smallest 
amount  (two  per  cent.)  is  contained  in  the  gluten-bread  pre- 
pared at  the  factory  of  Rasmussen  and  Heegard,  of  Copenhagen.^ 
Another  process  for  freeing  bread  from  starch  and  sugar  was 
tried  by  Vogel,  on  the  advice  of  Liebig,  and  found  worthy  of 
recommendation.  By  that  method,  thin  slices  of  bread  are 
treated  with  an  infusion  of  malt,  which,  by  means  of  its  diastase, 
converts  the  starch  into  sugar  and  dissolves  it ;  they  are  then 
washed,  dried,  and  slightly  toasted.  Prout  and  Camplin  have 
recommended  bread  made  from  washed  bran-flour,  but  this  has 
no  advantages  over  the  gluten-bread,  but,  indeed,  the  disadvan- 
tage of  being  more  difficult  of  digestion  and  still  more  unpal- 
atable. About  the  same  is  true  of  the  pastry  prepared  from 
washed  potatoes,  after  the  method  of  Palmer.^  Pavy  has  had 
an  almond-bread  made,  containing  eggs  and  almonds  freed  by 


'  See  Seegeii^  Monogr.  p.  107. 
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liot  water  of  tlieir  small  contingent  of  hydrocarbons.'  When 
well  prepared  it  is  taken  by  many  patients  not  unwillingly, 
but  it  is  more  difficult  of  digestion  and  immeasurably  dearer 
than  common  bread.  Finally,  Kuelz  (Beitr.  I.  p.  145)  has  had 
biscuits  made  of  mtdine— which,  as  has  been  mentioned,  he 
found  to  have  no  effect,  in  small  quantities  at  least,  upon  the 
excretion  of  sugar— together  with  milk,  eggs,  and  salt.  He 
reminds  us  that  in  many  districts  a  bread  is  prepared— the 
lichen-  or  moss-hread—ot  Iceland  moss,  the  chief  constituent  of 
which  is  moss-starch  (lichenine),  a  variety  of  inuline.  Perhaps 
this  will  be  used  by  diabetics  in  the  future,  on  account  of  its 
cheapness  and  nutritive  quality,  and  furnish  them  with  an  avail  - 
able  substitute  for  common  bread,  which  is  not  fully  accom- 
plished by  any  of  the  other  substitutes  mentioned,  even  the  best 
of  them,  Pavy's  almond-bread.  Until  then  they  can  never  be 
wholly  deprived  of  ordinary  bread,  but  must  be  allowed  more  or 
less  of  it  daily,  at  least  at  times,  according  to  the  severity  of  the 
case.  Kuelz  advises  that  patients  should  take  their  allowance 
of  bread  within  a  short  time,  or  all  at  once,  instead  of  dividing  it 
among  several  meals,  because  in  the  latter  case  the  sugar  formed 
from  the  bread  circulates  longer  in  the  blood,  and  occasions 
injurious  effects,  whilst  the  larger  quantity  reaching  the  blood 
at  one  time  is  quickly  excreted,  and  therefore  has  less  time  to 
do  harm.  This  idea  does  not  seem  to  me  correct ;  on  the  con- 
trary, we  may  rather  expect  that,  with  a  more  gradual  accession 
of  smaller  quantities  of  bread  (and  sugar),  they  will  be  converted 
in  the  intestine  or  otherwise  used  up  in  the  body,  without 
increasing  the  saccharinity  of  the  blood  ;  whereas,  if  larger 
quantities  be  taken  at  one  time,  a  portion  will  certainly  escape 
conversion,  just  as,  but  in  greater  degree  than,  a  single  excessive 
ingestion  of  sugar  may  give  rise  to  mellituria  in  the  health^''. 

^  Seegen  recommends  the  following  preparation:  Beat  a  quarter  of  a  pound  of 
blanched  sweet  almonds  in  a  stone  mortar  for  about  three-quartera  of  an  hour — as  fine 
as  possible  ;  put  the  flour  thus  produced  into  a  linen  bag,  which  is  then  immersed  for 
a  quarter  of  an  hour  in  boiling  water  acidulated  with  a  few  drops  of  vinegar.  The 
mass  is  then  intimately  mixed  with  three  ounces  o£  butter  and  two  eggs,  the  yolks  of 
three  eggs  and  a  little  salt  are  added,  and  the  whole  is  to  be  stirred  briskly  for  a  long 
time.  A  fine  froth  is  to  be  made  by  beating  the  white  of  the  three  eggs,  and  added. 
Tim  whole  paste  is  now  put  into  a  form  smeared  with  melted  butter,  and  baked  with  a 
gemle  fire. 
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In  choosing  drinks,  we  must  be  guided  chiefly  by  tlie  amount 
of  sugar  (and  other  hydrocarbons)  ;  the  more  they  contain  of 
them  tlie  more  injurious  are  they,  as  a  matter  of  course.  It  is 
self-evident  that  there  need  be  no  hesitation  about  drinking 
plain  water,  seltzer-water,  soda-water,  or  acidulous  drinks.  Coffee 
and  tea  contain  sugar  and  its  producers,  to  be  sure,  but  in  such 
small  amount  that  they  may  be  allowed,  especially  in  weak 
infusion,  and  likewise  infusion  of  cacao-shells,  whilst  the  cacao- 
bean  (chocolate)  should  be  wholly  avoided.  Many  patients 
miss  sugar  the  most  from  the  drinks  which  they  are  in  the  habit 
©f  sweetening,  such  as  coffee,  tea,  etc.  Of  late  years  I  have 
furnished  them  with  a  very  welcome  substitute  in  glycerine, 
which  was  previously  recommended  for  this  purpose  by  Beale  ^ 
and  Garrod.2  At  present,  from  the  researches  of  Luchsinger, 
Salomon,  and  Kuelz  (see  p.  935),  I  would  give  mannite  the 
unqnalifled  preference. 

Milk^  notwithstanding  its  containing  some  four  per  cent,  of 
sugar,  is  not  to  be  absolutely  withheld,  for  sugar  of  milk  com- 
monly has  no  effect  upon  the  excretion  of  sugar,  and  the  same 
?s  true  of  whey  and  huUermilk.  In  regard  to  cream^  we  may  say 
about  the  same  as  of  the  fats.  Donkin  highly  commends  the 
systematic  and  exclusive  use  of  skimmed  milk,  whilst  others,  as 
Barclay,'  Pavy,  Roberts,  and  Dickinson,  have  seen  nothing  but 
detriment  from  it.  I  myself  attempted  this  treatment  in  one 
case,  but  as  early  as  the  third  day  the  patient  refused  to  con- 
tinue it,  although  other  food  was  not  absolutely  forbidden 
him,  as  Donkin  requires;  and  indeed,  it  is  difficult  to  see  how 
any  one  should  be  able  to  live  for  weeks  upon  nothing  but 
sliimmed  milk,  deprived  as  it  is  of  a  great  part  of  its  fat  and 
albumen. 

Opinions  have  been,  and  are  still,  divided  as  to  the  admissibil- 
ity of  alcohol  and  the  alcoholic  drinks.  Many,  such  as  Camplin, 
Rosenstein,  Guenzler  (Griesinger),  and  others,  have  seen  the 
excretion  of  sugar  increased  after  drinking  wine,  whilst  other 
physicians  of  great  experience,  like  Bouchardat,  Prout,  Pavy, 
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and  Seegen,  have  observed  no  increase,  even  upon  very  free  wine- 
drinking.  Recently,  in  a  case  very  thoroughly  observed,  Kuelz 
found  no  increase  in  the  excretion  of  sugar  during  the  use  of 
wine  and  spirit,  and  has  allowed  wine  to  be  taken  in  other  cases 
also  without  injury.  I  myself,  too,  have  never  seen  any  harm 
from  the  moderate  use  of  spirituous  drinks  by  patients  who  are 
accustomed  to  them.  In  persons  imaccustomed  to  them,  their 
use  may  be  injurious  perhaps  under  certain  circumstances,  but 
such  patients  can  dispense  with  them  entirely,  except  under 
specially  urgent  circumstances,  such  as  prostration  and  the  like. 
The  sweet  wines,  champagne,  and  cider,  should  be  entirely 
avoided,  and  of  the  others,  preference  is  given  to  the  red  wines 
on  account  of  their  slightly  astringent  effect.  Sugared  brandies 
(liqueurs)  should  also  be  avoided,  and  beer,  too,  as  much  as  pos- 
sible. Koumys^  however,  is  well  worthy  of  trial,  especially  if 
old  and  free  from  sugar. 

Notwithstanding  the  tormenting  thirst  and  the  dryness  of  the 
mouth,  it  is  not  advisable  to  let  patients  drink  unrestrainedl,y, 
lest  the  frequenc  desire  to  pass  urine  be  further  increased. 
It  is  better  to  let  them  take  pieces  of  ice  into  the  mouth,  and 
keep  them  there  as  long  as  possible  ;  but  we  should  avoid  acids, 
although  they  are  craved  for  allaying  thirst,  on  account  of  their 
injurious  effect  upon  the  teeth,  which  in  diabetics  show  a  ten- 
dency, apart  from  this,  to  decay. 

The  foregoing  may  serve  as  a  guide  for  regulating  the  diet  of 
diabetics  in  general,  without  giving  them  a  loathing  for  their 
food.  We  should  not  follow  a  fixed  rule,  and  prescribe  the  same 
bill  of  fare  for  all  diabetics,  nor  even  keep  the  same  patient 
upon  the  same  diet  at  all  times,  and  least  of  all  should  we 
insist  upon  a  perfect  exclusion  of  all  vegetable  food.  Even  if 
the  patient's  circumstances  and  his  strength  of  will  admitted  of 
such  an  extreme  limitation  in  his  choice  of  food,  it  would  soon 
be  opposed  by  the  condition  of  the  digestive  organs.  It  cannot, 
therefore,  be  often  enough  repeated,  that  we  must  take  into 
account  individual  conditions  and  the  peculiarities  of  every  single 
case,  which,  of  course,  often  can  only  be  learned  by  long  obser- 
vation. A  diabetic  who  is  excreting  a  moderate  quantity  of 
sugar,  but  is  able  to  make  good  the  loss  by  eating  and  drink- 
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ing,  is  better  off  than  one  from  whose  urine  tlie  sugar  disappears 
by  reason  of  inanition  and  at  the  expense  of  his  nutrition. 

Particular  regard  sliouki  be  had  to  the  care  of  the  sJcin  in 
diabetics.  Warm  baths  are  very  serviceable  to  them,  to  combat 
the  dryness  of  the  skin  and  the  tendency  to  eruptions,  furun- 
cles, etc.  According  to  circumstances,  too,  different  additions 
may  judiciously  be  made  to  the  baths,  or  sea-bathing  ma}^  be 
employed  for  invigorating  the  patient,  subduing  nervous  derange- 
ments, and  the  like.  Protection  against  catching  cold,  b}^  means 
of  warm  clothing,  is  to  be  stringently  recommended  to  patients, 
on  account  of  their  diminished  power  of  resistance  and  the  con- 
stantly threatening  danger  of  pulmonary  consumption.  Who- 
ever is  in  a  position  to  do  so,  will  do  well  to  select  a  mild  cli- 
mate for  a  prolonged  residence. 

According  to  the  observations  of  Bouchardat  and  Trousseau, 
and  more  especially  of  Kuelz,  active  muscular  movements  are 
capable  of  considerably  lowering  the  excretion  of  sugar,  and 
Trousseau  even  thinks  "  that  exercise  cannot  be  highly  enough 
recommended  to  patients,  and  that,  with  a  wholesome  but  not 
too  stringent  diet,  and  daily  bodily  exercise  (long  walks  and 
hunting),  diabetes,  especially  in  fat  people,  may  rather  be  called 
a  disability  than  a  severe  disease."  It  is  certain  that  bodily 
exercise  is  beneficial  to  the  general  health  of  well-nourished  or 
even  quite  corpulent  patients,  especially  if  they  move  about  much 
in  the  open  air.  But  in  this  matter  we  must  guard  against  ex- 
tremes in  either  direction,  and  all  the  more  since  it  is  just  after 
bodily  toil,  forced  marches,  and  the  like,  that  a  sudden  aggra- 
vation of  the  morbid  condition  has  not  infrequently  been  observed 
(p.  932).  In  patients  already  reduced  we  should  therefore  be 
very  careful  in  advising  exercise. 

Regulation  of  the  diet  must  be  the  chief  feature  of  any  treat- 
ment of  diabetes ;  it  can  never  be  replaced  by  drugs,  but  often 
enables  us  to  dispense  with  the  latter.  Upon  this  point  all  phy- 
sicians have  been  completely  agreed  since  Hollo's  recommenda- 
tion, and  more  particularly  since  Bouchardat' s  labors  in  estab- 
lishing an  appropriate  diet.  Nevertheless,  drugs  have  been 
sought  for,  since  then  as  well  as  before,Which  should  either 
support  and  perfect  the  effect  of  diet,  or  repress  the  chief  symp- 
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toms  even  witliout  stringent  diet,  or  indeed  do  away  with  the 
disease  altogether.    It  is  impossible  to  enumerate  all  the  means 
which  have  been  proposed  with  one  or  another  of  these  views, 
for  we  may  say  without  exaggeration,  that  there  is  scarcely  any 
agent  among  the  great  store  of  drugs  of  all  periods  and  all 
countries  which  has  not  at  one  time  or  another  been  employed 
against  diabetes,  and  from  which  a  result  has  not  been  recorded, 
even  if  oidy  at  the  hands  of  its  commenders  and  propagandists. 
Whatever  changes  there  have  been  in  the  views  held  upon  dia- 
betes in  the  course  of  centuries,  however  many  of  them  have 
fallen  into  oblivion — each  one  has  left  its  traces  in  therapeutics. 
Every  new  theory  has  called  forth  new  indications  for  treat- 
ment, and  has  striven  to  meet  them  in  the  spirit  of  its  period 
and  with  the  means  and  methods  at  its  command.    So  long 
as  opinion  was  governed  by  Galen's  doctrine  of  a  deranged 
action  of  the  kidneys,  astringent  agents  and  methods — those 
which  diminished  secretion,  derivatims,  and  sudorifics,  or, 
finally,  agents  to  which  a  specific  action  on  the  kidneys  was 
ascribed,  were  recommended  in  turn.  Those  of  the  latter  category 
— medicines  which  irritate  the  kidneys — are  now  almost  given 
Tip  as  injurious,  only  one  of  them — juniper  berries — having 
retained  a  certain  repute  even  up  to  the  most  recent  period,  and 
being  recommended  now  and  then. 

Subsequently,  as  the  fundamental  error  in  diabetes  was 
looked  for  in  the  digestive  organs,  these  were  taken  as  points 
of  attack  in  the  treatment,  and  emetics  and  cathartics  were 
employed,  according  as  kn  improvement  of  the  function  of  the 
stomach  and  intestinal  canal,  or  of  that  of  the  liver,  was  kept  in 
view  ;  or  medicines  were  given  which  arrested  abnormal  trans- 
formations and  fermentations,  such  as  creasote  and  carbolic 
acid,  or  which  seemed  to  take  the  place  of  deficient  digestive 
juices,  such  as  rennet,  ox-gall,  acids,  and  alkalies.  Next  in  order 
came  the  agents  which  seemed  to  promote  the  combustion  of  the 
sugar,  such  as  oxygen  and  ozone,  peroxide  of  hydrogen,  per- 
manganate of  potassa,  chlorine,  and  alkalies  ;  and  these  again 
were  supplanted  by  drugs  which  promised  an  effect  upon  the 
nervous  system  or  upon  the  circulation  in  the  liver,  such  as 
narcotics,  strychnine,  quinine,  and  ergot.    In  addition,  agents 
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were  proposed  to  take  the  place  of  saijar  or  Us  normal  prod  acts 
of  metamorphosis  in  the  organism^  sucli  as  alcohol,  lactic  acid, 
glycerine,  and  sugar  ;  and  finally,  besides  all  these  means,  there 
are  a  number  of  others,  which  have  been  used  upon  vague  or 
unintelligible  notions,  or  entirely  without  any  scientific  founda- 
tion, and  which  cannot  be  arranged  in  any  of  the  groups  men- 
tioned. The  electric  current  also,  and  even  transfusion,  have 
not  failed  of  commendation. 

It  need  scarcely  be  said  that  the  vaunted  results  of  most  of 
these  measures  are  delusive,  the  fruit  of  inadequate  observations 
and  mistakes  of  all  sorts,  to  which,  indeed,  we  are  so  easily 
exposed  in  the  treatment  of  diabetes.  It  has  been  repeatedly 
insisted  upon  in  the  course  of  the  foregoing  exposition,  that, 
without  any  treatment,  the  excretion  of  sugar  is  subject  to  many 
fluctuations ;  that  not  only  the  kind  of  food,  but  also  the  time 
of  its  ingestion,  is  of  importance  in  regard  to  the  appearance  of 
sugar  in  the  urine ;  that,  furthermore,  numerous  collateral  cir- 
cumstances, psychical  affections,  bodily  exertions,  travel,  and 
the  like,  may  have  an  influence  upon  it ;  and  it  is  obvious  how 
easily  we  may  be  led  to  false  conclusions  if,  as  is  often  done,  we 
judge  of  the  action  of  drugs  in  diabetes  without  taking  all  these 
circumstances  into  consideration.  Commonly  enough,  too,  espe- 
cially by  the  older  physicians,  no  account  was  taken  of  the  diet 
of  the  patients  in  their  therapeutical  efforts,  and  they  imputed 
to  the  action  of  drugs  changes  in  the  excretion  of  sugar  which 
it  would  have  been  more  correct  to  ascribe  to  diet.  Finally, 
it  is  certain  that  many  a  drug  has  deceived  a  superficial  observer 
by  impairing  or  wholly  destroying  the  patient's  appetite,  and 
thus,  of  course,  diminishing  his  excretion  of  sugar  also. 

At  the  same  time,  it  cannot  be  denied  that  a  few  of  the  great 
number  of  measures  recommended  have  been  found  by  experi- 
ence to  be  of  service  in  the  treatment  of  diabetes,  even  although 
the  theoretical  grounds  upon  which  they  were  recommended 
have  been  shown  to  be  to  a  certain  extent  erroneous.  These 
means,  together  with  a  few  others  which  have  attained  to  a 
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certain  importance  from  their  connection  with  tlie  more  recent 
ideas  in  regard  to  the  nature  of  the  disease,  will  be  mentioned  in 
the  following. 

At  the  head  stands  opium.  It  was  employed  even  by  the 
oldest  physicians  (Aetius),  and  subsequently  in  particular  by 
Rollo,  J.  Prank,  Tommassini,  and  others,  sometimes  alone,  and 
sometimes  in  combination  with  other  means,  but  quite  especially 
by  the  English  physicians,  as  by  Pelham  Warren,  and  was  then 
recommended  by  M'Gregor  and  Willis,  on  the  strength  of 
numerous  cases  in  which  it  effected  not  only  a  diminution  of 
the  thirst  and  excessive  hunger,  but  also  of  the  amount  of  the 
nrine  and  of  its  saccliarinity.  This  action  has  been  many  times 
confirmed  in  more  recent  times,  and  especially  by  Pavy,  as  well 
as  Kratschmer,  by  comparative  observations  with  careful  refer- 
ence to  the  diet ;  under  its  use,  even  with  the  mode  of  life  other- 
wise unchanged,  the  bodily  weight  increases.  Kratschmer  found 
also  in  his  case  a  long  continued  decrease  of  urea  and  chlorine, 
but  no  alteration  in  the  phosphoric  acid  in  the  urine. 

Morphia  acts  in  the  same  manner,  as  was  shown  by  Kretscliy 
(Duchek),  as  well  as  by  the  observers  mentioned,  in  observations 
continued  through  a  long  period.  Of  the  other  alkaloids  of 
opium,  only  codeine  is  efficient,  according  to  Pavy  ;  and  this,  on 
account  of  its  feeble  narcotic  properties,  should  be  preferred  to 
opium  and  morphine.  Foster  also  saw  it  in  one  case  diminish 
the  quantity  and  the  saccharinity  of  the  urine,  but,  on  account 
of  its  unpleasant  additional  effects  (vertigo,  etc.),  it  should  be 
rejected.    Pavy  observed  no  effect  from  narceine  and  narcotine. 

Benefit  may  be  observed  in  most  cases  from  the  use  of  opium 
and  morphine,  but  it  is  always,  or  with  very  rare  exceptions, 
transitory,  lasting  but  a  very  short  time  after  the  use  of  it  is 
discontinued,  and  finally  ceasing  upon  its  long  continued  em- 
ployment. It  is  advisable,  therefore,  to  employ  it  only  now  and 
then,  and  especially  when  the  patient  is  tired  of  the  meat  diet 
and  has  to  return  to  miscellaneous  food,  the  injurious  effects  of 
which  may  be  mitigated  by  this  drug.  As  regards  the  method 
of  employing  it,  it  is  well  not  to  begin  with  too  small  doses, 
but  with  moderately  large  ones,  and  rapidly  increase  them  until 
the  sugar  wholly  disappears  or  is  notably  diminished,  and  then 
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discontinue  the  drug  entirely,  or,,  in  more  obstinate  cases,  con- 
tinue the  efficient  doses  for  a  wliile  longer.  It  is  worthy  of 
note  tlrat  diabetics  bear  unusually  lai'ge  doses  of  opium,  as  well 
as  of  its  extracts  and  morphine.  The  two  former  have  been 
given  to  the  amount  of  seven,  fifteen,  and  even  thirty  grains  a 
dayy  and  morphine  up  to  several  grains,  without  any  further  dis- 
advantage being  observed  than  a  rather  obstinate  constipation. 
This  must  be  overcome  by  the  simplest  possible  means — enemata, 
rhubarb,  and  the  like.  The  benefit  of  morphine  employed  sub- 
cutaneously  has  also  been  ascertained  (Kratsclimer). 

In  what  way  opium  and  its  preparations  operate  we  are  not 
in  a  position  to  explain.  We  should  perhaps  be  inclined  to  at- 
tribute to  its  action  a  diminished  secretion  of  the  digestive  juices 
and  a  decrease  in  the  appetite,  did  not  actual  observations  (made 
with  precisely  the  same  diet  before,  during,  and  after  the  use  of 
opium)  afford  evidence  to  the  contrary.  Neither  do  the  effects 
of  opium  upon  the  nervous  system,  so  far  as  they  are  at  present 
known,  suffice  to  explain  its  favorable  action,  since  other  nar- 
cotics resembling  it  and  acting  otherwise  in  the  same  way,  such 
as  belladonna,  cannabis  indica,  chloral,  and  calabar  bean,  are 
utterly  without  effect  in  diabetes  mellitus  (Dickinson).  From 
bromide  of  potassium  alone  has  a  beneficial  effect  been  observed 
in  a  few  cases  (Begbie  and  van  Traa) ;  but,  on  the  other  hand, 
there  is  a  greater  array  of  cases  in  which  it  showed  itself  wholly 
inefficient.  In  mild  cases,  Foster  has  found  a  combination  of 
bromide  of  potassium  with  muriated  tincture  of  iron  more  useful 
than  the  former  alone. 

The  aUcalies,  employed  now  and  then  by  the  older  physicians 
on  account  of  acid  eructations  or  a  supposed  acescence  of  the 
juices,  were  held  in  great  esteem  for  a  time,  on  the  authority  of 
Mialhe.  He  sought  by  their  introduction  into  the  blood  to  pro- 
mote the  destruction  of  the  sugar,  and  to  neutralize  the  volatile 
acids  which  were  retained  in  consequence  of  the  defective  action 
of  the  skin  in  diabetics.  But  the  expectations  raised  by  him 
were  afterwards  very  much  lowered.  In  the  first  place,  his 
theoretical  notions  were  disproved  by  Lehmann  and  Bouchardat, 
and  it  was  also  shown  experimentally  by  Poggiale  that  even 
large  doses  of  bicarbonate  of  soda  were  wholly  without  influence 
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upon  the  formation  of  sugar  in  dogs.^    Not  much  better  results 
were  obtained  in  clinical  investigations.    Griesinger,  who  first 
instituted  a  methodical  investigation  of  the  action  of  carbonate 
and  bicarbonate  of  soda  in  diabetes,  S'a.w  in  two  cases  out  of 
three  a  slight  decrease  in  the  excretion  of  sugar,  whilst  the 
general  health  also  was  somewhat  improved.    Numerous  other 
observers  (Bouchardat,  Andral,  Kennedy,  Lebert,  Gaethgens, 
Gerhardt  [Koch],  Leube,  Foster,  Roberts,  and  Dickinson)  have 
seen  sometimes  no  effect,  and  sometimes  a  very  slight  one,  from 
the  long  continued  use  of  the  drug.    The  most  recent  investiga- 
tions upon  this  point  by  Popoff,  Kratschmer,  and  Kuelz  have 
led  to  still  more  unfavorable  results,  for  they  observed  either  no 
effect  whatever,  or  an  unfavorable  one,  from  the  employment  of 
the  agent,  which,  moreover,  is  not  well  borne  in  large  doses.  At 
most,  then,  we  may  expect  some  effect  from  this  drug  in  the 
lighter  cases,  in  which  perhaps  some  gastric  conditions  are 
present  which  are  improved  by  the  use  of  alkalies.    For  the  rest, 
it  is  worthy  of  remark  that  in  diabetics  the  urine  is  generally 
slow  to  become  alkaline,  even  after  large  and  long  continued 
doses  of  bicarbonate  of  soda. 

Far  better  results  have  been  observed  from  the  alkaline 
thermal  waters,  particularly  those  of  VicJip,  Vals,  and  Karls- 
bad, which  have  for  a  long  time,  the  latter  especially  ever  since 
Hufeland's  recommendation  at  the  beginning  of  this  century,' 
been  in  great  repute  for  diabetes,  and  to  which  Neuenahr  has 
lately  been  added. 

The  opinion  of  the  favorable  action  of  these  springs,  partic- 
ularly of  the  Karlsbad,  is  founded  upon  the  extensive  experi- 
ience  of  many  physicians — especially,  of  course,  the  bath  phy- 
sicians themselves, — according  to  which,  in  the  first  place,  dia- 
betics who  were  excreting  sugar  on  a  miscellaneous  diet  before 


'  Lomikowsky  recently  states  (Berliner  klin.  Wochenschr.  1873.  No.  40)  that  he  has 
found  that,  after  the  introduction  of  large  quantities  of  bicarbonate  of  soda  into  the 
stomachs  of  dogs,  the  glycogen  of  the  liver  is  not  transformed  into  sugar,  perhaps,  as 
he  thinks,  on  account  of  destruction  of  the  ferment.  Pavy  had  previously  observed 
that  destruction  of  the  upper  cervical  ganglion  or  its  vertebral  branch  did  not  occasion- 
any  mellituria  after  injection  of  carbonate  of  soda  into  the  blood. 

»  His  Journal.  1818.  p.  12. 
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using  these  waters,  afterwards  acquire  a  greater  tolerance  of 
vegetables  (of  sugar  and  starch),  and  secondly,  patients  who 
excrete  notable  quantities  of  sugar  on  a  purely  animal  diet,  void 
no  sugar  at  all,  or  far  less,  if  at  the  same  time  they  make  use 
of  these  springs.  In  the  one  case,  as  in  the  other,  the  favorable 
action  of  the  spring  continues  but  for  a  certain  time,  sometimes 
longer  and  sometimes  shoj-ter,  and  in  favorable  cases  all  the 
isymptoms  of  the  disease  may,  by  their  repeated  use,  be  made 
to  disappear  and  its  course  be  very  much  retarded,  especially 
if  in  the  intervals  the  patient  lead  a  judicious  course  of  life. 
At  last,  however,  there  comes  a  time  in  which  these  springs, 
like  all  other  measures,  fail.  Whether  complete  recoveries  are 
obtained  by  the  use  of  any  one  of  the  mineral  waters  men- 
tio'ned,  as  is  sometimes  asserted,  we  must,  for  reasons  previously 
mentioned,  consider  doubtful.  It  is  incorrect  also  to  suppose 
that  only  those  diabetics  are  fitted  for  Karlsbad  in  whom  mani- 
fest symptoms  of  a  liver  affection  or  of  a  plethoric  state  of  the 
abdominal  organs  are  perceptible.  Such  symptoms  are  pro- 
nounced in  but  very  few  cases,  and  yet  most  patients  make 
use  of  these  springs  with  advantage.    (Compare  pp.  911  and  954.) 

The  action  of  these  waters  has  been  chiefly  ascribed  to  the 
alkalies  (the  carbonate  of  soda)  contained  in  them,  but  whether 
rightl}'  or  not,  may,  from  what  has  been  contributed  in  regard 
to  the  effect  of  carbonate  of  soda,  seem  questionable,  and  all 
the  more  so  since  no  similar  results  are  known  to  follow  from 
other  thermal  waters  which  are  very  rich  in  alkalies — those  of 
Ems,  for  instance.  The  other  constituents  have  thus  far  scarcely 
been  taken  into  consideration,  because  no  effect  upon  the  excre- 
tion of  sugar  was  expected  from  them  ;  only  the  sulphate  of 
soda  has  been  examined  in  this  respect  by  Kratschmer,  and 
found  actually  ineffectual.  Nay,  careful  observations  have  been 
made  upon  diabetics  in  hospital  by  Kretschy  and  Kuelz  with 
the  Karlsbad  water  itself  (the  Sprudel  and  Miihlbrunnen  Springs) 
without  any  favorable  results,  and  one  would  therefore  be 
tempted  to  wholly  deny  the  action  of  these  springs,  and  particu- 
larly of  the  Karlsbad,  which  stands  in  the  highest  repute,  and  to 
impute  the  results  obtained  by  their  means,  in  so  far  as  they  are 
not  accounted  for  by  error  due  to  defective  observation,  to  the 
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account  of  other  contributory  circumstances,  such  as  regulation 
of  the  diet,  a  sojourn  in  the  mountain  air,  freedom  from  the 
cares  and  agitations  of  daily  life,  etc.  We  cannot,  however, 
as  Seegen  rightly  maintains,  apply  to  bathing  resorts  in  general 
the  results  of  observations  of  this  sort  made  upon  hospital 
patients,  who,  for  that  matter,  were  very  few  in  number.  The 
conditions  which  necessarily  affect  the  observations,  the  restraint 
imposed  upon  the  patients  in  their  entire  mode  of  life  for  weeks 
together,  their  seclusion,  etc.,  may,  and  doubtless  must,  affect 
their  condition  unfavorably,  and  obscure  observation.  I  fully 
agree  with  Seegen  in  attributing  greater  value  in  this  respect  to 
a  large  number  of  good,  unprejudiced  observations  upon  patients 
than  to  single  experiments,  apparently  exact,  instituted  upon 
hospital  diabetics  under  artificial  circumstances.  Medical  ex- 
perience speaks  decidedly  in  favor  of  the  Karlsbad  springs  ;  any 
physician,  even  if  he  has  had  to  treat  but  a  small  number  of  dia- 
betics, will  surely  have  observed  now  and  then  an  amelioration 
of  the  disease  under  the  use  of  these  waters.  To  be  sure,  this 
improvement  is  not  permanent,  and  not  infrequently  it  lasts  but 
a  very  short  time  after  discontinuing  the  treatment.  It  cannot 
he  denied,  too,  that  a  case  occurs  now  and  then  which  is  not 
improved  by  the  Karlsbad  springs,  for  they  are  no  more  infal- 
lible than  is  any  other  agent  thus  far  known. 

Lactic  acid  has  been  recommended  by  Cantani,  with  the  view 
of  furnishing  to  the  diabetic,  in  lieu  of  the  sugar,  which  remains 
unemployed  in  his  system,  a  product  of  its  decomposition.  In 
speaking  of  the  theories  of  diabetes  (pp.  952  et  seq.)  I  have 
alluded  to  the  possibility  that  the  normal  conversion  of  sugar 
into  lactic  acid  in  the  intestine  may  be  interfered  with,  and 
have  detailed  how,  in  such  cases,  benefit  may  be  expected  from 
this  acid.^    We  can  look  for  no  influence  by  it  upon  the  morbid 

1  Cantani  himself  differs  materially,  moreover,  in  his  conception  of  the  disease  and 
in  the  reasons  for  his  proposed  treatment,  from  those  here  given  by  me.  Thus,  tor 
reasons  unknown  to  me,  he  transfers  the  formation  of  lactic  acid  to  the  liver,  and  seeks 
to  spare  the  action  of  this  organ,  by  a  morbid  condition  of  which  the  conversion  of 
sugar  is  hindered,  by  depriving  it  of  sugar,  and  furnishing  it  with  lactic  acid,— in  other 
words,  to  afford  it  rest,  and  thus  bring  about  a  cure.  As  the  liver  surelyhas  more  to  do 
than  to  convert  sugar  (into  lactic  acid  ?),  it  will  be  difficult  to  attain  the  purpose  of 
giving  it  rest  by  depriving  it  of  sugar. 
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j>ro<r.<!S  Usdf  or  upon  its  causes,  and  therefore  il  is  b^ot  erro- 
neous to  account  it  an  actual  means  of  cii>re  in  diabetes  ;  but  it 
may  well  be  considered,  from  a  tlieoretical  point  of  view,  as 
the  most  pre-eminent,  or  indeed  as  the  only  direct  substitute  for 
sugar.  The  excretion  of  sugar  is  not  in  any  wise  altered  b}' 
tlie  lactic  acid,  but  the  patients  get  the  same  advantage  from 
the  lactic  acid  that  a  healthy  person  gets  from  starch  and  sugar, 
without  taking  into  account  the  mischievous  symptoms  to  which 
t  lie  presence  of  an  abnormal  amount  of  sugar  in  the  blood  gives 
rise.  They  may  gain  in  weight,  become  stronger,  etc.,  and,  if 
they  belong  to  the  class  in  which  the  sugar  disappears  from  the 
urine  under  exclusively  animal  food,  the  disease  may,  by  the 
employment  of  lactic  acid  at  the  same  time,  be  wholly  sup- 
pressed, and  a  condition  of  perfect  health  take  place,  without 
excessive  ingestion  of  food.  In  this  way  we  may  explain  the 
favorable  results  observed  by  Cantani  himself,  as  well  as  by 
Balfour  and  Foster ;  and  in  like  manner  it  is  easy  to  under- 
stand how  others,  as  Ogle,  Seegen,  Kuelz,  and  Popolf  (who  used 
lactate  of  iron),  were  unable  to  observe  any  influence  upon  the 
excretion  of  sugar,  for  this  indeed  does  not  depend  upon  the  lac- 
tic acid,  but  upon  the  constitution  of  the  food  and  the  nature  of 
the  individual  case.  According  to  Cantani,  from  75  to  150 
grains  of  the  acid  should  be  taken  daily,  in  from  8  to  10  fluid- 
ounces  of  water.  Larger  quantities  are  apt  to  give  rise  to  diar- 
rhoea, and  in  certain  cases  ("rheumatic")  pains  in  the  joints 
have  been  observed  to  occur  after  its  protracted  use,  which 
speedily  disappeared  on  discontinuing  the  medicine  (compare 
Polyarthritis  Rheumatica  Acuta,"  p.  28).  On  grounds  similar 
to  those  which  sustain  the  use  of  lactic  acid^,  one  might  also 
recommend  the  fatty  acids  of  ordinary  fatty  food,  oleic,  pah 
mitic,  stearic,  and  butyric  acids,  etc.,  which  have  not  yet  been 
used  for  this  purpose.  The  fats  themselves  (glycerides),  indeed, 
(tontain  besides  these  fatty  acids,  glycerine,  which  is  set  free  in 
the  intestine  by  the  influence  of  the  pancreatic  juice,  and  is 
changed  into  glycogen  in  the  liver ;  consequently  they  must 
do  harm  in  certain  cases  (previously  described,  pp.955  et  seq.), 
It  would  be  difficult  to  entirely  divest  the  food  of  them,  but 
neoertlteless  their  ingestion  may  be  limited,  and  they  may  be 
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•partially  replaced  hy  Uie  fatty  adds.  Since  it  lias  been  shown 
by  Radziejewski/  that  animals  may  be  fattened  by  feeding  them 
with  meat  free  from  fat  and  with  soaps,  that  they  accumulate 
fat,  whilst  deriving  the  glycerine  necessary  for  its  formation  from 
some  other  source,  either  from  the  meat  eaten  or  from  the  body 
itself,  or  form  it  de  nom ;  therefore,  by  giving  to  a  diabetic,  to 
whom  glycerine  is  injurious,  fatty  acids  (together  with  meat,  of 
course),  we  afford  him  the  advantages  of  the  fat  without  its  dis- 
advantages, just  as  we  make  the  sugar  available  to  him  by 
means  of  lactic  acid.  The  fatty  acids  would  be  particularly  in- 
dicated in  all  cases  in  which  there  was  degeneration  of  the  pan- 
creas (p.  887).  A  curatine  of  the  disease  is,  however,  no  moi-e 
to  be  found  in  them  than  in  lactic  acid. 

This  is  the  proper  place  to  call  attention  to  the  fact  that  cod.- 
Uver  oil  lias  often  been  employed  with  benefit  in  diabetes,  both 
formerly  and  of  late  years  (Thompson,  Hogg,  Babington,  and 
Salomon and  even  vaunted  as  a  curative.  It  contains,  togethei- 
with  glyckivide.ii,  free  fatty  acids  in  consider ahle  amount^  and  it 
is  to  these  in  particular  that  Buchheim '  recently  ascribes  the 
efficacy  of  cod-liver  oil,  which  is  far  greater  than  that  of  other 
fats,  in  various  morbid  conditions.  In  diabetes,  in  which  the  in- 
gestion of  the  glycerides  as  drugs  is  superfluous  and  may  be  in- 
jurious, the  fatty  acids  as  such  always  deserve  the  preference. 

In  two  cases  I  have  employed  partly  cod-liver  oil  and  partly  pure  fatty  acids  in 
the  form  of  soap  (seven  scruples  of  soap,  to  be  made  into  sixty  pills  with  a  few 
drops  of  mucilage ;  of  these  from  four  to  five  are  to  be  taken  three  times  a  day) ; 
these  cases,  however,  did  not  admit  of  strict  control,  because  no  adequate  regulation 
of  the  daily  diet  as  to  quantity  and  quality  could  be  had.  In  one  of  the  cases  it 
was  only  noticed  that,  with  a  diet  unrestricted  in  quantity,  but  with  a  preponder- 
ance of  meat,  using  at  the  same  time  from  one  to  two  tablespoonfuls  of  cod-liver  oil 
and  twelve  of  these  pills  daily,  the  excretion  of  sugar  remained  about  the  same  as 
with  the  same  sort  of  diet  without  the  cod-liver  oil  and  ])ills,  but  that  the  bodily 
weight  was  rather  ra))idly  increased  {i.  e.,  about  eleven  ounces  in  fourteen  days). 
In  the  second  case,  treated  at  the  Polyclinic,  the  patient  walking  about,  the  soap- 


'  Virchow's  Archiv.  XLIII.  p.  268.  Compare  also  Ktt^Jine,  Lehrb.  der  physiol. 
Chemie.  p.  377. 

'  Med.  Centralztg.  1857.  25  Nov. 

'  Archiv  f.  exper.  Pathol,  and  Pharmakol.   III.  p.  218. 
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pills  alone  were  employed  (12-15  daily),  to  the  use  of  whicli  the  patient  at  first 
thoun-ht  he  could  ascribe  a  diminution  of  the  thirst  and  hunger.  There  wen;  no 
digestive  disturl)ances,  in  spite  of  their  being  used  for  several  weeks. 

To  arrive  at  a  well-founded  opinion  in  regard  to  the  practi(;al 
value  of  the  fatty  acids,  we  must  entirely  deprive  tlie  diabetic  of 
fats,  or  limit  him  to  a  small,  accurately  ascertained  quantity 
daily,  whilst  the  diet  remains  constantly  tlie  same  in  other 
respects,  and  then,  after  a  sufficiently  long  preparatory  period, 
add  the  fatty  acids  to  this  diet,  in  order  to  determine  their 
influence  upon  nutrition,  bodily  weight,  and  capacity  for  work. 
Or  else,  in  patients  who  excrete  sugar  upon  a  diet  consisting 
only  of  albumen  and  fat  (with  extractive  matters,  salts,  and 
water),  we  must  replace  the  fat,  wholly  or  in  part,  by  fatty 
acids,  and  test  the  accompanying  behavior  of  the  excretion  of 
sugar.  Either  of  these  plans,  of  course,  meets  with  great  imped- 
iments in  practice. 

Glycerine  also  has  been  recommended  by  Schultzen,  not  as  a 
means  of  curing  diabetes,  but  as  a  substitute  for  sugar,  upon  the 
ground,  to  be  sure,  of  the  false,  or  at  least  wholl}^  unproved, 
theory  that  in  healthy  persons  sugar  is  decomposed  into 
glycerine  and  aldehyde  of  glycerine  (compare  p.  950,  note). 
Schultzen' s  proposition  is,  however,  superfluous  at  least,  even 
apart  from  his  theor}^,  for  his  purpose  is  accomplished  already 
by  giving  fat.  It  is  remarkable  that  he  overlooked  this,  and 
still  more  remarkable  that  his  statements  have  given  rise  to  so 
lively  a  conflict  in  regard  to  the  value  or  M^orthlessness  of  gly- 
cerine, whilst  not  the  least  doubt  has  thus  far  been  raised  in 
regard  to  the  value  of  the  fats,  but  they  have  been  universally 
accounted  very  useful.  It  is  obviously  inconsistent  to  regard  the 
fats  as  harmless  or  even  beneficial,  but  glycerine  as  detrimental, 
and  nice  oersa.  I  have  already  (p.  985)  characterized  the  fats, 
for  the  very  reason  that  they  contain  glycerine,  as  an  article  of 
food  not  wholly  harmless,  but  only  conditionally  allowable, 
which  necessity  compels  us  to  allow,  since  it  cannot  be  withheld 
without  greater  injury  resulting.  It  is  quite  certain  that  many 
diabetics  eat  fat  with  impunity  and  even  with  benefit  to  their 
nutrition,  because  they  are  able  to  assimilate  a  certain  amount 
of  hydrocarbons.     In  such  patients  glycerine,  too,  within  cer- 
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tain  limits,  will  remain  without  influence  upon  the  excretion  of 
sugar  ;  and,  if  tlieir  food  be  wholly  deprived  of  fat,  they  are 
able  to  bear  still  greater  quantities  of  it.  Perhaps  tliey  may 
even  bear  larger  amounts  of  glycerine  than  of  sugar,  for  it  is  to 
be  assumed  that  two  molecules  of  glycerine  (CgH^Oa)  must  always 
unite  to  form  one  molecule  of  sugar  {CJl.fi,)  or  glycogen 
(C,H,,0,).  Thus  perhaps  are  to  be  explained  those  cases— rare, 
to  be  sure,  but  which  still  certainly  do  occur,  as  observed  by 
Schultzen  (Harnack),  Foster,  and  van  Traa — in  which  glycerin*- 
proves  less  injurious  than  other  hydrocarbons,  in  that  under  its 
use  the  excretion  of  sugar  not  only  does  not  increase,  but  even 
diminishes.  At  any  rate,  I  know  of  a  case  in  which  vegetable 
food  augmented  the  saccharinity  of  the  urine,  but  glycerine  did 
not.  To  this  extent,  then,  we  may  allow  that  glycerine  is  pref- 
erable to  sugar,  as  being  the  less  injurious  substance,  and  per- 
haps we  may  profit  from  it  in  practice  in  many  cases,  especially 
in  preparing  food  for  patients  who  are  unwilling  to  dispense 
wdth  all  sweets.  But  even  in  this  respect  it  is  excelled  by  man- 
nite  (p.  989),  and  in  all  other  regards  we  must  let  the  glycerine 
which  is  taken  in  with  the  fat  suffice  for  the  patient.  The 
importance  of  this  agent  in  the  treatment  of  diabetes  amounts, 
therefore,  to  nothing  at  all.  If  any  one  wishes  to  give  it  in  cases 
of  the  sort  described,  i.  e. ,  in  patients  who  have  not  yet  lost  all 
power  to  assimilate  hydrocarbons,  as  a  generator  of  force  in 
place  of  sugar,  it  is  advisable  to  add  a  little  tincture  of  opium  to 
it,  as  in  tolerably  large  quantities  it  is  apt  to  provoke  diarrhoea. 

The  supposition  that  abnormal  fermentative  processes  lie  at 
the  foundation  of  diabetes  has  recently  induced  Ebstein  and 
Jul.  Mueller  to  employ  carbolic  acid,  as  it  formerly  led  to 
creasote  being  recommended  (Berndt,  Hufeland,  Corneliani,  and 
others).  Although  this  hypothesis  has  nothing  whatever  to  rest 
upon,  and  is  not  very  probable,  still  carbolic  acid  has  already, 
during  the  short  time  since  it  was  introduced  into  the  treatment 
of  diabetes,  produced  some  results.  Besides  Ebstein  and  Mueller, 
Kraussold  and  Boese  have  seen  benefit,  although  but  slight,  from 
its  use  ;  whilst  in  other  cases,  it  is  true,  it  was  wholly  abandoned 
by  Ebstein  and  Mueller  themselves,  and  by  Diehl  and  van  Traa. 
At  all  events,  it  seems  to  be  worthy  of  further  trial.    That  the 
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anti-fermentative  property  ot  the  carbolic  acid  is  not  to  be  con- 
sidered also  follows  from  the  fact  that  salicylic  acid,  according 
to  a  later  contribution  by  Ebstein,  is  wholly  inefficient.  The 
opposite  of  this  method  is  exemplified  in  the  old  experiments 
with  yeast,  and  in  the  more  recent  observations  of  Kussmaul, 
who  saw  the  amount  of  sugar  in  the  urine  decrease  after  the 
injection  of  diastase  into  the  blood  (but  not  into  the  subcutane- 
ous cellular  tissue). 

Arsenic  was  long  since  recommended  by  Berndt,  and  in  more 
recent  times  by  Devergie,  as  well  as  by  Leube — by  the  latter 
from  remarking  the  decrease  of  glycogen  in  the  liver,  proved  by 
Laikowsky  to  take  place  in  animals  poisoned  with  arsenic.  In 
a  certain  number  of  cases  the  drug  has  really  diminished  the 
excretion  of  sugar,  but  in  others  it  has  not,  without  the  reason 
of  this  varying  action  being  apparent. 

In  three  cases  Seegen  has  seen  the  sugar  entirely  disappear 
from  the  urine  after  giving  from  20  to  30  drops  of  tincture  of 
iodine  daily,  but  it  immediately  reappeared  on  suspending  the 
remedy.  Formerly  iodide  of  "potassium  was  frequently  vaunted 
in  diabetes,  but,  like  so  many  other  drugs,  was  neglected  again. 

Blumenthal  saw  a  strikingly  favorable  result  in  one  case 
(which  had  resisted  codeine,  tannic  acid,  and  other  means)  from 
quinine  (six  to  thirty  grains  of  the  muriate  daily).  Dielil  also 
saw  the  excretion  of  sugar  considerably  diminished  in  two  cases 
under  the  use  of  quinine.  It  may  be  mentioned,  in  addition, 
that  Carlatti  ^  states  that  he  cured  a  diabetes  with  eucalyptol. 

Finally,  the  preparations  of  iron  were  long  ago  recom- 
mended, partly  as  a  specific  (especially  the  phosphate  of  iron, 
according  to  Venables),  and  partly  as  in  general  improving  the 
constitution  of  the  blood  and  increasing  the  nutrition. 

To  sum  up  all  that  has  been  said  in  regard  to  the  treatment, 
we  find  that  in  any  case  of  diabetes  we  must  first  regulate  the 
diet  according  to  the  fundamental  points  above  given,  and  that 
so  long  as  the  prescribed  diet  suffices  to  hold  the  symptoms 
in  check  and  is  well  borne,  and  furthermore,  so  long  as  the 
strength  has  not  suffered  very  much,  we  may  abstain  from  all 


'  Schmidt's  Jahrb.  1873.  CLVIL  p.  235. 
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drugs.  It  is  best  to  allow  periods  of  moderately  stringent  diet 
to  alternate  with  periods  of  a  perfectly  strict  diet,  and  with 
those  of  a  less  restricted  choice  of  food.  At  the  time  of  the 
most  stringent  limitation  the  administration  of  lactic  and  fatty 
acids  is  to  be  recommended,  to  cover  the  deficiency  of  nutritive 
substances.  In  the  next  place,  a  residence  of  several  weeks 
during  the  summer  at  Karlsbad,  Neuenahr,  or  Vich}^,  may  be 
tried,  which  affords  patients,  together  with  the  beneficial  influ- 
ence of  the  waters,  the  further  advantages  of  remaining  in  the 
open  air,  the  avoidance  of  excitement,  and  the  like.  So  soon  as 
diet  alone  fails  in  its  effect,  or  from  any  cause  whatever  cannot 
be  quite  strictly  adhered  to,  some  one  of  the  drugs  mentioned  is 
to  be  tried,  and  in  particular,  as  being  the  surest,  opium  or  one 
of  its  preparations,  especially  morphine,  then  quinine  carbolic 
acid,  arsenic,  or  whatever  other  one  may  be  preferred. 

The  digestive  organs  always  demand  special  attention,  and 
their  derangements  are  to  be  combated,  according  to  special 
indications,  by  alkalies  or  bitter  and  astringent  agents.  If  a 
decline  in  the  strength  becomes  notable,  tonic  medicines,  such  as 
iron  and  quinine,  may  be  employed. 

Complications  likewise  require,  so  far  as  comports  with  their 
treatment  in  other  respects,  the  greatest  possible  care  in  regard 
to  the  diet.  It  should  be  specially  mentioned  that  affections  of 
the  mouthy  particularly  caries  of  the  teeth,  should  be  prevented 
and  combated  bj^  the  use  of  alkaline  mouth-washes  (solutions  of 
carbonate  of  soda,  lime-water,  and  weak  soap- water) ;  and  also 
that,  according  to  the  view  of  many  surgeons,  operations  upon 
diabetics  should  be  undertaken  only  under  the  most  extreme 
necessity,  and  with  particular  caution,  on  account  of  their  great 
liability  to  gangrene.^ 

'  Compare  Vernmil,  Gaz.  des  hopit.  1866.  Nos.  143  etaeq.,  and  Union  ra^d.  18(>6. 
No.  142. 
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As  considerable  time  elapsed  between  tlie  preparation  of  the  article  on  Diabetes 
Mellitus  and  the  publication  of  the  volume,  I  will  add  here,  as  an  appendix,  the 
most  important  of  what  has  in  the  interim  come  to  my  knowledge  in  regard  to  the 
disease  in  question. 

To  p.  8G7. — Further  cases  of  diabetes  observed  in  childhood  :  liossbach  (Berliner 
klinische  Wochenschrift.  1875.  No.  22),  in  a  gi7-l  seven  months  old,  after  a  fall; 
death  after  three  months.— Benson  (Brit.  Med.  Journal.  1875.  No.  773),  in  a  boy 
four  years  old;  death  after  four  weeks.— Donkin  (Lancet.  1875.  Vol.  II.  No. 
XXV.),  in  a  girl  ten  years  old,  resulting  in  recovery  by  the  use  of  skimmed  milk. 
In  all,  therefore,  of  33  children  under  15  years  of  age,  there  are  20  girls  and  13 
boys. 

To  p.  883. — Fiirhringer  (Deutsches  Archiv  f.  klin.  Med.  XIV.  p.  499)  found  in 
a  diabetic  patient  who  died  at  Friedreich's  Clinic,  along  with  broncho-pneumonic 
collections  in  the  left  lung,  cavities  with  ragged,  greenish  brown,  inodorous  contents, 
which  enclosed  numerous  fibres  of  aspergillus. 

The  central  nerve-parts,  the  coeliac  ganglia,  and  splanchnic  nerves  showed 
neither  gross  nor  microscopic  changes. 

To  p.  888. — After  Cowley,  the  formation  of  calculi  in  the  pancreas  was  found 
by  EUiotson  (Med.-Chir.  Transactions.  XVIII.  London,  1833.  p.  67) — atrophy  or 
fatty  degeneration  of  the  same  organ,  in  addition,  by  Silvzr  (Transact,  of  the 
Pathol.  Soc.  XXIV.  1873),  Friedreich  (see  this  Cyclopaedia.  Vol.  VIIL),  Haas 
(Bericht  aus  der  Klinik  des  Prof.  Jacksch,  in  Prager  Vierteljahrschr.  CXXX.  1876. 
p.  144). 

To  p.  891. — According  to  a  preliminary  contribution  of  Cantani's  (Moleschott's 
Unters.  z.  Naturlehre.  XI.  H.  5.  p.  443),  the  sugar  in  the  blood  of  persons  suffer- 
ing from  diabetes  differs  from  that  of  the  urine  (grape-sugar)  in  its  having  no  in- 
fluence upon  polarized  light. 

To  p.  907. — Reichard  (Fresenius'  Zeitschr.  fiir  analyt.  Chemie.  1875.  XIV.  p. 
417)  saw  dextrine  (glycogen?)  appear  in  the  urine  of  a  diabetic  after  the  disap- 
pearance of  the  sugar. 

To  p.  908. — Krusenstern  (Virchow's  Archiv.  Bd.  LXV.  p.  410)  sought  in  vain 
ioT  cholesterine  \ii  the  urine  of  diabetic  patients.  Fiirhringer  (I.  c.)  also  found  oxalic 
acid  for  a  length  of  time  in  the  urine  of  a  person  suffering  from  diabetes. 

To  p.  913. —  Fiirhringer  found  crystals  of  oxalate  of  lime  during  a  long  time  in 
the  above-mentioned  patient.  A  short  time  before  death  filaments  of  aspergillus 
and  needles  of  fatty  acid  were  found  in  the  same  sputum. 
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To  p,  916.— Berti  (La  France  mCdicale.  1874.  No,  94)  also  observed  sudden 
death,  which  was  attributed  to  acetontemia. 

To  p.  917. — In  regard  to  the  affections  of  the  eye  occurring  in  diabetic  patients, 
see  Leber,  in  v.  Graefe's  Archiv.  Bd.  XXI.  Abtli.  3, 

Top.  dSS.—Eioald  also  has  found  (Berliner  klinische  Wochenscbrift.  1875. 
Nos.  51  and  52)  that  the  blood  of  non-diabetic  persons  contains  sugar. 

To  pp.  935  and  985. — According  to  Kueh  (Marburger  Sitzgsber.  1876.  No.  4. 
Mai),  inosite  also  is  Avithout  influence  upon  the  formation  of  glycogen  in  the  liver. 

To  p.  943. — No  sugar  appears  in  the  urine  after  poisoning  with  nitro-benzole,  as 
t).  Mering  has  shown  (Centralblatt  fiir  die  med.  Wochenschrift.  1875.  p.  945) ;  in 
its  stead,  however,  is  found  a  substance,  reductive  indeed,  but  which  turns  polar- 
ized light  to  the  left,  and  is  not  susceptible  of  fermentation. 

To  p.  974. — In  applying  Troramer's  test  in  the  manner  described,  in  the  absence 
of  sugar,  a  reduction  may  occur  owing  to  the  presence  of  "  pyrocatechin,"  which 
is  occasionally  observed  in  the  urine.  To  avoid  mistakes,  we  may  filter  the  urine 
with  acetate  of  lead,  and  apply  the  test  to  the  filtrate  (see  Fiirlringer  [Berliner 
klinische  Wochenschrift.  1875.  Nos.  24  and  28]). 

To  p.  1002. — Jacobs  likewise  found  transient  benefit  from  glycerine  (Virchow's 
Archiv.  LXV.  p.  481).  Carbolic  acid  was  first  employed  with  a  favorable  result 
by  Orson  M7Za7-(Z  (according  to  Blau,  in  Schmidt's  Jahrbiichem.  CLXVIII.  p.  81), 
and  Tlkoresen  likewise  saw  a  beneficial  effect  from  it  (Schmidt's  Jahrbiicher.  CLXIX. 
1876.  123).  In  contrast  with  salicylic  acid,  Ebstein  found  salicylate  of  soda  of 
some  service  (Berliner  klinische  Wochenschrift.  1876.  No.  24). 

To  p.  1003.— -y.  Pap  found  arsenic  useful  in  mild  cases  (Wiener  med.  Presse. 
1875.  Nos.  13  und  14)  ;  J.  Mayei-,  quinine,  whilst  Ebstein  and  Mueller,  as  well  as 
Kratschmer,  employed  it  without  effect. 
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Literature. 

The  earlier  literature  down  to  the  time  of  Thomas  Willis,  as  well  as  a  consider- 
able part  of  the  later  literature,  is  the  same  as  that  of  Diabetes  Mellitus,  to  which 
tlierefore  the  reader  is  referred. 

Sauvages,  Nosol.  methodica.  Amstelodami,  1763.  III.  p.  IM.—Michaelis  Ettmul- 
leH  opera  omnia.  Lugduni,  1687.  pars  secund.  p.  1%^.— Joannes  Oosterdyk 
Schacht,  Institutiones  med.  pract.  1767.  p.  24:6.— Haller,  Elementa  physiol. 
corp.  humani.  Laus.  1778.  VII.  Diabetes.— i2.  A.  Vogel,  Academicae  praelec- 
tiones  de  cognoscendis  et  curandis  corporis  hum.  affectibus.  Goett.  1772.  p. 
279  f.—  TF.  Gullen,  First  Lines  of  the  Practice  of  Physic.  Edinburgh,  1810.— 
M.  Troja,  Ueber  die  Krankheiten  der  Nicren.  Aus  d.  Ital.  1788.  S.  205.— P. 
Ih-anh,  De  curandis  hominum  morbis  epitome.  1792.  Classis  V.  §  479. —  W. 
Pi'out^  Inquiry  into  the  nature  and  treatment  of  diabetes,  etc.  II.  edit.  London, 
1825.  p.  187  et  seq. — R.  Willis,  Urinary  diseases  and  their  treatment.  London, 
1838.  Deutsch.  1841.  S.  28  ff. — L.  U.  Lacombe,  L'Experience.  Journ.  de  med.  et 
de  chir.  1841,  p.  203,  undDe  la  Polydipsie.  Paris,  1841. — G.  Novellis  (Giornale 
di  Torino),  Schmidt's  Jahrb.  LII.  1846.  S.  308.— Fo2>«  (Schweiz.  Cantonztschr.), 
Schmidt's  .Jahrb.  1847.  LIII.  S.  295.— Fleury,  Arch.  g6n.  de  med.  1848.  Mai. 
— Falck,  Beitnige  zur  Lehre  von  der  einfachen  Polyurie.  Deutsche  Klinik.  1853. 
No.  41. — Bernard,  Union  med.  1853.  p.  153.  —  G.  Weber,  Ueber  D.  insip.  Diss. 
Wiirzburg,  1854.  —  G.  Baudin,  De  la  polydipsie  et  quelques  mots  sur  la  polyurie. 
Thfese.  Paris,  1855. — Poggiale,  Gaz.  m6d.  de  Paris.  1854.  No.  33. — Trousseau, 
Union  m6d.  1855.  No.  18  und  Clinique  med.  Deutsch.  1868.  IL  S.  748  fF.— 
Th.  Neuffer,  Ueber  D.  ins.  Diss.  Tubingen,  1856. — Edm.  Neuschler,  Beitn'ige  zur 
Kenntniss  der  einfachen  und  der  zuckerfiihrenden  Harnruhr,  Diss.  Tubingen, 

1861.  — Al.  Andersohn,  Beitriige  zur  Kenntniss  der  nicht  zuckerfiihrenden  Harn- 
ruhr. Diss.  Dorpat,  1862. — Za?i<^(??<3?/,  Clinique  de  I'hotel  Dieu  de  Reims.  Paris, 

1862.  S.  Fischer,  Arch.  g6n.  de  med.  1862.  IL  p.  A\%.—Magnant,  Du 
Diab.  insip.  Thiise.   Strassburg,  1862. — Kiener,  Essai  sur  la  physiologic  de  la 
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polyurie.    Strassburg,  1865. — E.  Leyden^  Ein  Fall  von  D.  insip.  Berliner  klin. 
Wochenschrift.    1865.   Nr.  37. — Lasagne,  De  I'gtat  actuel  de  nos  connaissanceK 
sur  la  polyurie.    Arch.  gCn.  do  m^d.  1866.  II. — Maumeae,  Sur  le  D.  non  sucrf. 
Comptes  rendus.  1866.  LVU.  p.  989. — Kien,  De  Thydrurie.  Gaz.  hebdoni.  de 
m6d.  et  de  chir.  1866.  p.  163  ff. — Grapart,  De  la  polyurie.  Thlise.  Paris,  180G. 
Roger,  Polydipsie  chez  les  enfants.   Journ,  de  mCd.  et  de  chir.  prat.  1860. 
p.  138. —  Reith,  Polydipsia.   Treatment  by  large  doses  of  Valeriana.  Improve- 
ment. Med.  Times  and  Gaz.  1866.  I.  p.  209.— i?*.  Moaler,  1)  Ueber  Harnanalyse 
von  D.  insip.  Inosurie  mit  Hydrurie.  Virch.  Arch.  XLIII.  S.  229.  2)  Neuropa- 
thische  Entstehung  der  einfachen  Harnruhr  (Hydrurie),  etc.  Ibidem.  LVI.  S. 
44. — Lancereaux,  De  la  polyurie.  Th(ise.   Paris,  1869. — Bemiss,  Polyurie  s.  Vir- 
chow's  und  Hirsch's  Jahresber.    1869.   II.    S.  259. — ^our^on.,  Polyurie  simple 
avec  anthrax.   Gaz.  des  hopitaux.   1869.   No.  17. — F.  Strauss,  Die  einfache 
zuckerlose  Harnruhr.   Tubingen,  1870. — A.  Pribram,  Untersuchungen  iiber 
die  zuckerlose  Hai-nruhr.  Prager  Vierteljahrschrift.  1871.  CXIII.  S.  1. — Kiielz, 
s.  Diab.  mell. — Gueneaii  de  Mussy,  Etudes  sur  le  traitement  de  la  polyurie 
Gaz.  des  hop.    1871.   No.  98.  —  Bradbury,  Case  of  D.  ins.,  rapid  improvement 
under  the  use  of  Valeriana.   The  Lancet.   1872.   I.   No.  2. — Massot,  Note  sur 
un  cas  de  tumeur  cerebrale  avec  polyurie.  Lyon  mCd.  1872.  No.  15. — F.  Buer- 
ger, s.  Diab.  mell. —  W.  Ebstein,  Ueber  die  Beziehungen  zwischen  Diabetes 
insip.  zu  Erkrankungen  des  Nervensystems.  Deutsches  Arch.  f.  klin.  Med.  XI. 
S.  Zi^.—E.  Schlesinger,  Zur  Kenntniss  des  D.  ins.  Diss.  Berlin,  1874.— F.  H. 
Dickinson,  Diseases  of  the  kidney,  etc.  I.  London,  1875.  p.  180.-5:  A.  H.  van 
der  Heyden,  Diab.  ins.  Diss.  Leyden,  1875. 


Introduction  and  Historical  Survey. 

The  name  Diabetes  insipidics  or  Polyuria  (Hyperuresis, 
Urinse  prolluxio,  Polydipsia)  is  applied  to  every  chronic,  mor- 
bidly increased  excretion  of  urine,  free  from  sugar,  which  is 
caused  by  no  profound  structural  changes  of  the  kidney,  and 
which  constitutes  either  the  sole  or  at  least  the  most  prominent 
and  primary  morbid  phenomenon. 

Before  the  discovery  of  sugar  in  the  urine.,  /.  e.,  down  to  the 
time  of  Thomas  Willis  (1670),  it  was  of  course  impossible  to  dis- 
tinguish between  Diabetes  mellitus  and  Diabetes  insipidus.  Phy- 
sicians included  all  cases  of  chronic  increase  of  the  urinary 
excretion  under  the  general  term  Diabetes,  although  differences 
in  their  progress  and  results  had  not  escaped  notice.  Even  long 
after  the  time  of  Thomas  Willis  no  distinction  was  made  between 
the  different  forms  of  diabetes  according  to  the  presence  or 
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absence  of  sugar  in  tlie  urine,  partly  because  a  kuowledge  ol'  the 
discovery  was  not  widely  spread  among  physicians,  and  partly 
because,  ignorant  ol"  the  importance  of  sugar  in  the  animal 
economy,  they  failed  to  appreciate  its  bearing.  They  either  con- 
tinued to  speak  of  only  one  kind  of  diabetes,  or  they  recognized 
a  true  diabetes,  in  which  the  iiuids  swallowed  were  suy)posed  to 
pass  through  and  to  be  excreted  unchanged  from  the  body  ;  and 
a  false  diabetes,  in  which  it  was  thought  that  a  liquefaction  of 
the  tissues  of  the  body  took  place,  causing  the  excreted  to 
exceed  the  ingested  Huids  in  amount.  This  distinction,  originat- 
ing with  Ettmueller  (about  1680),  dependent  upon  a  supposed 
difference  in  the  relation  of  the  ingested  water  to  that  excreted 
with  the  urine,  was  maintained  for  nearly  a  century  by  the  most 
distinguished  medical  writers  of  the  period  (Borsieri,  R.  A. 
Yogel,  Trnka  de  Krzowitz,  Oosterdick-Schacht,  and  others).  Tlie 
presence  of  sugar  in  the  urine  was  either  not  alluded  to  or  was 
treated  as  a  matter  of  secondary  importance.  Many  authors 
(Borsieri,  Trnka  de  Krzowitz,  Darwin  ')  described  a  Diabetes  cJiy- 
losus,  in  which  they  supposed  that  the  chyle  found  its  waj'  into 
the  urine,  thus  accounting  for  its  sw^eet  taste. 

Not  till  the  middle  of  the  eighteenth  century  did  Sauvages 
describe  the  excretion  of  sweet  (saccharine)  urine  as  a  special 
form  of  diabetes  {D.  anglicus).  This  author,  however,  still 
recognized  a  form  of  diabetes  characterized  by  greater  excre- 
tion than  ingestion  of  water  {D.  legitimus  Aretcel),  and  also 
described  five  other  rather  arbitrarily  adopted  forms  of  the  dis- 
ease [D.  hystericus,  D.  artificialis,  produced  on  dogs  by  Mal- 
pighi  by  ligature  of  the  splenic  veins,  D.  a  nino,  D.  artkrificus, 
D.febricosus).  It  was  not  till  towards  the  end  of  the  eighteenth 
century  that  the  presence  of  sugar  in  the  urine  was  assumed  by 
(yullen,  and  especially  by  P.  Frank,  as  tlie  only  ba^is  of  classifi- 
cation, and  diabetes  divided  into  melliius  (henceforth  also  called 
verus)  and  insipidus  (spurius).  Since  that  time  both  these 
forms  have  been  universally  recognized  by  pathologists,  but 
their  association  has  in  the  course  of  time  become  much  less 
close.    For  the  numerous  investigations  undertaken  in  this  cen- 
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tiuy  have  led  to  tbe  conviction  that  diabetes  iriellitus  is  a  dis- 
turbance of  nutrition  of  a  special  sort,  and  is  to  be  regarded  as 
an  independent  disease  running  its  course  witli  a  definite  train 
of  s3nnptoms,  while,  in  regard  to  the  pathological  position  of 
diabetes  insipidus  great  doubt  still  prevails,  because  under  this 
term  are  included  various  conditions  w^hich  resemble  eacli  other 
neither  in  their  origin  nor  in  their  appearance  nor  in  their  ana- 
tomical changes. 

Robert  Willis,  a  countryman  of  his  namesake  of  one  liundred 
and  fifty  years  before,  pointed  out  that  when  the  total  amount  of 
urine  is  increased,  the  proportion  of  the  solid  constituents  may 
vary  very  greatly  ;  that  the  urea  especially  may  be  excreted, 
sometimes  in  normal,  sometimes  in  excessive,  and  sometimes  in 
diminished  amount.    He  therefore  recognized  various  forms  of 
polyuria,  viz.,  Hydruria^  in  wliicli  the  excretion  of  water  only 
is  increased;    Azoiuria.  'in  which  an  excessive  amount,  and 
Anazoturia,  in  which  little  or  no  urea  is  excreted.    This  subdi- 
vision has  been  adopted  by  many  writers  entirely  unchanged,  or 
with  only  a  change  of  names,  while  others  have  accepted  it  only 
in  part.    J.  Vogel,  for  instance,  has  retained  the  term  HydniHa 
in  the  sense  given  to  it  by  R.  Willis  ;  but,  on  the  other  hand,  he 
uses  the  term  Diahetes  insipidus  in  a  narrower  sense  to  indicate 
a  condition  characterized  by  an  increase  of  some  or  all  of  the 
solid  constituents  of  the  urine — a  classification  which  has  also 
been  adopted  by  recent  French  authors  (Kiener,  Kien).    From  a 
purely  theoretical  point  of  view,  this  classification  might  perhaps 
appear  justifiable.    In  fact,  it  might  even  appear  perfectl}^  nat- 
ural if,  as  has  already  been  done,  diabetes  in  its  narrower  sense 
were  still ,  further  subdivided  into  different  varieties,  according 
to  the  special  constituent  which  is  increased  in  amount— not 
only,  therefore,  into  azoiuria  and  anazoturia,  as  Willis  pro- 
posed, but  into  polyuria  with  increase  of  the  coloring  matter,  of 
phosporic  acid  {Phos2)haiuria\  of  oxalic  acid  {Oxaluria),  etc. 
But  this  is  a  classification  by  which  pathology  is  enriched  only 
by  a  number  of  emj)ty  columns  with  names  of  diseases,  but  with- 
out the  diseases  themselves  which  belong  there.    Not  that  such 
an  abnormal  increase  of  some  or  all  of  the  urinary  constituents 
does  not  in  reality  occur  ;  on  the  contrary,  we  know  that  all 
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these  constituents  are,  under  certain  circumstances,  very  much 
increased  (and  also  diminished).  We  can  even  connect  occa- 
sional disturbances,  certain  morbid  pJienomena,  with  these  anom- 
alies of  excretion  ;  but  it  is  impossible  to  regard  them  as  bearing 
a  fixed  relation  to  any  special,  well- defined  and  always  recogniz- 
able form  of  disease,  because  they  are  secondary  phenomena  in 
other  more  or  less  well-known  morbid  processes,  or  because  they 
disappear  in  the  complex  grouping  of  the  symptoms.  Azoturia, 
Oxaluria,  Phosphaturia^  etc.,  are  symptoms  whose  discovery 
and  consideration  may  in  many  cases  be  very  important,  but  the 
conception  of  definite  diseases  cannot  as  yet  be  connected  with 
them,  just  as  we  do  not  at  present  regard  albuminuria  as  a  defi- 
nite disease.  In  the  same  way  diabetes  insipidus,  in  Yogel's 
meaning  of  the  term,  cannot  be  regarded  as  a  separate  form  of 
disease  and  distinguished  from  Hydruria,  for  it  is  by  no  means 
]>roved  that  each  of  these  varieties  arises  and  runs  its  course 
separately- ;  on  the  contrary,  it  seems  that  tlie  proportion  of  the 
riolid  constituents  may  vary  greatly, in  every  single  case,  and  it 
is  therefore  impossible  to  connect  with  each  variety  a  special 
characteristic  train  of  symptoms. 

We  do  not  attempt,  therefore,  to  divide  Polyuria,  occurring 
as  an  independent  morbid  process,  into  varieties,  although  we  do 
not  deny  the  existence  of  diffei-ences  in  the  relative  amounts  of 
the  various  urinary  constituents.  We  prefer,  however,  for  the 
more  independent  disease  the  name  Diabetes  insipidus,  in  order 
to  distinguish  it  from  other  conditions  with  which  an  increased 
exon^tion  of  urine  is  associated. 

Tliese  conditions  are,  as  is  well  known,  very  numerous,  and 
it  is  therefore  important  to  exclude  them,  as  we  have  done 
above,  in  forming  the  conception  of  the  disease  which  here  occu- 
pies our  attention.  The  cases  which  remain  after  this  exclu- 
sion we  must,'  for  the  present,  include  under  the  term  Diabetes 
insipidus,  postponing  till  some  later  time  a  further  limitation  of 
its  range  according  as  the  dependence  of  the  characteristic  symp- 
tom of  this  group,  the  increased  excretion  of  urine,  shall  receive 
a  further  etiological  or  anatomical  explanation. 

In  limiting  the  term  Diabetes  to  a  morbid,  increase  of  the 
urinary  excretion,  we  have  excluded  any  increase  which  is  caused 
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by  excessive  ingestion  of  Jintds,  by  the  use  of  diuretics,  or  by 
interference  with  the  loss  of  water  through  the  lungs  and  skin; 
lor  all  these  circumstances  cause  also  in  healthy  individuals  an 
abnormally  large  excretion  of  urine.    For  the  same  reason  also 
we  cannot  regard  as  diabetes  that  more  or  less  persistent  increase 
of  the  urinary  excretion  which  occurs  during  the  absorption  of 
watery  exudations,  because  here,  just  as  in  the  case  of  increased 
ingestion  of  water,  we  have  a  purely  physiological  process,  con- 
sisting in  the  emptying  of  the  vascular  system  which  has  been 
abnormally  filled  by  the  absorbed  fluid,  and  because,  moreover, 
the  increase  of  the  urinary  excretion  is  here  not  the  primary 
symptom,  but  a  conservative  phenomenon  dependent  upon  mor- 
bid conditions  of  other  organs.    Upon  similar  processes  depends 
also,  at  least  in  part,  that  increase  of  urine  which  is  not  infre- 
quently observed  in  convalescence  from  febrile  diseases.  Here 
we  must,  in  the  first  place,  consider  that  during  the  fever  there 
is  often,  owing  to  the  imperfect  action  of  the  kidneys,  an  accumu- 
lation of  urea  in  the  body.  This  urea  is  excreted  after  the  cessation 
of  the  fever,  and  by  means  of  its  specific  diuretic  effect  causes  at 
the  same  time  an  increased  excretion  of  water  by  the  kidneys.  The 
diuresis  caused  by  the  urea  is  increased  also  by  the  action  of 
the  sodic  chloride,  which,  as  is  well  known,  is  present  in  the 
urine  only  in  very  small  amounts  during  the  febrile  condition, 
but  in  convalescence  is  greatly  increased  chiefly  in  consequence 
of  its  greater  ingestion  with  the  food  (Salkowski ').    In  the  sec- 
ond place  the  condition  of  hydrsemia  ("  Subalbumlnosis of  the 
blood),  which  prevails  in  convalescence,  has  an  influence  in  in- 
creasing the  urinary  excretion  ;  and,  finallj'",  the  greater  excretion 
of  water  depends  also  perhaps  upon  the  circumstance  that  dur- 
ing the  fever  there  is  a  retention  of  water  in  the  bod}^,  which  on 
tlie  cessation  of  the  disease  is  removed  by  the  greater  activity  of 
the  kidneys,  and  also  upon  the  fact  that  non-nitrogenous  sub- 
stances {fats),  which  in  fever  arise  from  the  decomposition  of 
albumen  and  are  retained  in  the  bod}^,  are  afterwards  oxidized, 
and  increase  the  amount  of  water  in  the  body." 

'  Virchow'a  Archiv.  LIII.  p.  309. 
Cf.  on  all  these  points  :  Senator^  Untensuchuugen  uber  den  fieberhaften  Process. 
*>tc.  1873.  pp.  93-117. 
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From  what  has  been  said  above,  it  is  evident  that  the  increasi^ 
of  the  urinary  secretion,  whicli  is  observed  as  a  more  or  less  per- 
sistent symptom  of  certain  renal  diseases^  is  not  to  be  regarded 
as  diabetes  insipidus.  P^ornu^rly,  when  the  anatomical  chang(*s 
of  tlie  kidneys  were  less  understood  and  less  accessible  to  diag- 
nosis, polyuria  dependent  upon  chronic  renal  disease  was  un- 
doubtedly very  often  regarded  as  diabetes  insipidus,  as  is  evi- 
dent from  many  data  of  post-mortem  examinations. 

In  the  same  way  it  is  evident  that  the  temporary  increase  of 
the  urine,  which  often  occurs  in  hysteria  or  other  diseases  of  the 
nervous  system  as  a  phenomenon  of  secondary  importance  in  the 
train  of  symptoms  belonging  to  other  organs,  is  not  usually 
to  be  regarded  as  diabetes  insipidus.  Here,  however,  the  distinc- 
tion is  not  always  readily  made,  and  if  the  s^^'mptom  of  polyuria 
becomes  more  prominent  by  its  intensity  or  its  duration,  or  by 
its  effects,  as  increased  thirst,  etc.,  it  is  customary  to  designate 
it  as  diabetes  insipidus,  especially  since  in  recent  times  attention 
has  been  called  to  the  connection  of  this  disease,  and  also  of  dia- 
betes mellitus,  with  affections  of  the  nervous  system,  and  there 
is  a  strong  tendency  to  regard  diabetes  insipidus  in  general  as  a 
nervous  disease. 

Finally,  the  relation  of  diabetes  insipidus  to  Polydipsia 
must  be  referred  to.  Lacombe,  and  after  him  a  number  of 
Fi-ench  physicians  (Baudin,  Magnant),  regard  as  the  starting- 
point  of  all  the  phenomena  in  the  train  of  symptoms  of  diabetes 
insipidus,  an  abnormal  increase  of  the  feeling  of  thirst,  which 
leads  to  the  ingestion  of  an  immoderate  amount  of  water,  and  its 
excretion  through  the  kidneys.  It  will  be  shown  hereafter  that 
this  view  is,  at  least  for  the  majority  of  cases,  incorrect.  It  is, 
however,  not  impossible  that  a  primary  polydipsia  may  exist  as 
the  result  of  a  disturbance  of  the  thirst-perceiving  nervous  appa- 
ratus, the  peripheral  channels  of  which  are,  according  to  Romberg, ' 
to  be  found  in  the  oesophageal  branches  of  the  vagus.  For  such 
extremely  rare  cases  the  term  Polydipsia  may  be  retained,  while 
it  is  inapplicable  to  the  far  more  numerous  cases  in  which  thirst 
occurs  undoubtedly  only  as  a  result  of  increased  renal  activity. 

'  Lebrbucb  der  Nervenkrankheiten.  I.  p.  123,  and  Klinische  Wahmehmungen  und 
Beobachtungcu.  Berlin,  1851.  p.  8. 
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Etiology  and  Pathogeny. 

There  are  no  trustworthy  statistical  data  as  to  the  frequency 
of  diabetes  insipidus  as  compared  with  other  diseases  and  causes 
of  death,  for  the  duration  of  the  malady,  which  is  usually  con- 
siderable, makes  it  difficult  to  follow  a  single  case  to  the  end, 
and  the  result  is,  on  the  whole,  not  often  fatal.  It  is  therefore 
not  easy  to  determine  its  relation  to  disease  and  mortality  in 
general.  It  can  only  be  stated  in  a  general  way,  that  diabetes 
insipidus  is  not  a  common,  but  yet  not  an  extremely  rare  dis- 
ease. " 

Age  seems  to  liave  some  influence  on  the  occurrence  of  the 
disease,  for  it  is  observed  much  more  frequently  in  youth  and 
in  middle  age  than  in  later  life.  Even  in  the  new-born  child  the 
disease  is  said  to  occur  (Dickinson).  Its  distribution  in  the 
different  periods  of  life  is  shown  in  the  following  tables  compiled 
by  Roberts'"  from  70,  by  Strauss  from  85,  and  by  van  der 
Heijden  from  87  cases  in  which  the  age  is  given  : 


Age. 

Roberts. 

Strauss. 

van  der  Heijden. 

Less  than  5  years  

7 

9 

2 

5-10  "   

15 

12 

5 

10-20  "   

13 

• 

19 

20-30  "   

16 

57 

23 

30-40  "   

19 

40-50  "   

[  7. 

9 

50-00  "   

'  .  1 

6 

60-70  "   

\  1 

4 

70 

85 

87 

Similar  relations  are  shown  by  the  earlier,  less  extensive 
compilations  of  Lancereaux,  Neuffer,  Laccmbe,  and  Strauss. 
In  regard  to  sex,  Roberts  records,  out  of  77  patients,  56  male 
and  22  female  ;  van  der  Heijden,  out  of  96  patients,  71  male  and 
25  female  ;  so  tliat  males  are  from  two  to  three  times  as  numer- 


'  The  only  positive  datum  is  that  of  Forget  (Resume  cUnique  de  juillet,  1842,  a 
juillet,  1844,  according  to  Stravss,  1.  c,  p.  52),  that  amongst  1,00G  patients  of  all  sorts, 
3  cases  of  "  Polydipsia  "  were  observed. 

^  On  urinary  and  renal  diseases.  2d  edition.  According  to  Dickinson^  1.  c. 
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Oils  as  females.  AVhetlier  the  difVcieiuMi  of  s»*x  is  manifest  in 
cliildhood  is  doubtful.  Neuschler  lecoids  at  the  age  of  0-10 
years,  6  male  and  8  female  ;  at  tlie  age  of  10-20  years,  3  mah* 
and  3  femah;  ])atients.  On  the  other  hand,  in  the  compilation  of 
van  der  Heijden  are  to  be  found  at  the  age  of  10  years  and 
nnder,  3  male  and  4  female,  and  between  1"  and  20  years,  12 
male  and  7  female  patients. 

An  hereditary  predisposition  has-been  proved  to  exist  in 
several  cases.  The  most  remai-kable,  but  somewhat  fabulous, 
instance  is  that  related  by  Lacombe,  in  which  out  of  one  family 
a  mother,  three  sons,  and  a  daughter  were  attacked  by  the  dis- 
ease, besides  the  brother  of  the  mother,  and  his  children.  Less 
remarkable,  but  well  authenticated  cases,  in  which  two  or  more 
blood-relations  suffered  from  diabetes  insipidus,  are  reported  by 
Lancereaux,  Deebray,  Reith,  Desgranges,  and  Addinel  Hewson.^ 
An  hereditary  connection  with  diabetes  mellitus  has  also  been 
sometimes  observed.  Thus,  Trousseau  reports  the  case  of  a 
female  patient  nineteen  years  old,  whose  grandfather  suffered 
from  diabetes  mellitus.  Reith  records  that  of  a  woman  twenty- 
lour  years  old,  whose  father  and  brother  had  had  this  disease, 
and  Seegen,  on  the  other  hand,  describes  the  case  of  a  patient 
with  diabetes  mellitus  whose  father  suffered  from  diabetes  insi- 
pidus. Finally,  attention  has  been  recently  called  to' the  occur- 
rence of  diabetes  insipidus  as  well  as  of  diabetes  mellitus  in 
persons  of  neuropathic  2iXidi  psycopathic  predisposition. 

As  exciting  causes  are  to  be  regarded,  in  a  certain  number  of 
cases,  injuries  of  the  skulls  violent  and  sudden  emotions,  chronic 
diseases  of  the  brain  and  spinal  cord,  and  a  single  excessive 
ingestion  of  cold,  beverages  or  other  Jiu ids.  Among  all  these 
causes  the  affections  of  the  nervous  system  possess  a  special 
interest  on  account  of  the  dependence  of  the  excretion  of  urine 
upon  nervous  influences  and  on  account  of  the  analogy  with  the 
increased  ui-innry  excretion  which  can  be  experimentally  pro- 
duced and  which  will  be  presently  described.  A  fact  worthy  of 
especial  emphasis  is  that  in  a  considerable  number  of  cases  the 
lesion  of  the  central  nervous  sj^stem  causing  diabetes  insipidus 


'  American  Journal  of  Med.  Sciences.  1858.  p.  379. 
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was  in  the  iiiedidla  ohloiujata  or  on  the  floor  of  the  fourth, 
Mulricle,  as  was  in  part  proved  by  the  autopsies  and  in  i)art 
inferred  from  the  phenomena  of  th'e  disease  (Cf.  Mosler,  Pibstein). 

In  addition  to  these  causes,  colds  of  all  sorts,  i)revious  acute 
or  chronic  diseases,  abuse  of  spirituous  liquors,  and  violent 
exertions  are  regarded  with  more  or  less  probability  as  giving 
rise  to  the  disease.  In  a  considerable  number  of  cases  no  imme- 
diate cause  for  the  diseasi?  can  be  shown. 

Cases  of  diabetes  insipidus  which  have  arisen  immediately  after  a  concussion  or 
injury  of  the  skull  have  been  i-eported  by  Fischer,  Golding  Bird,'  Charcot,  Mosler, 
Bemiss,  Moutard  Martin,  Debrou,  and  otliers.  The  disease  has  also  been  known  to 
occur  in  isolated  cases  after  injuries  to  other  parts  (e.  g.,  after  a  blow  in  the  hepatic 
region,  Piorry,  Trousseau) ;  but  here  fright  also  plays  doubtless  an  imjjortant  part. 
Cases  of  the  disease  following  concussion  of  the  brain  have  also  been  reported  by 
Hadra  (Dissertation.  Berlin,  1866.  Case  in  Frerichs'  Clinique),  and  by  H.  Fischer 
(On  Commotio  Cerebri  in  Volkmann's  Collection  of  Clinical  Lectures.  No.  27. 
1871.  p.  133).  In  one  case  (Fischer's)  the  urine  contained  sugar  during  the  first 
five  days. 

Violent  muscular  effort  was  regarded  by  Jan-old  (Recherches  sur  le  D.  ins.  in 
Bibliotheca  med.  XX.  Paris.  1808.  p.  278)  as  a  cause  of  the  disease. 

Violent  emotions  occasioned  the  disease  in  a  case  reported  by  Lacombe,  per- 
haps, also  in  one  of  those  recorded  by  Kuelz  (Beitriige  II.,  p.  28). 

A^eio  formations  in  the  brain,  extravasations  of  Mood  or  inflammatoi'y  aitd  degener- 
ative conditions  giving  rise  to  the  disease,  have  been  observed  by  Weber  (.laksch), 
Kien,  Leyden,  Mosler,  Roberts,  Lancereaux,  Pribiam,  Strauss,  Luys,  Dickinson, 
Ebstein,  and  Van  der  Heijden  (Rosenstein). 

A  connection  with  epilepsy  was  noticed  by  Massot  in  one  case,  by  Ebstein  in  two 
cases,  and  I  have  myself  seen  two  such  cases  in  Traube's  Clinic.  Similar  observations 
have  also  been  made  by  Handfield  Jones  (Med.  Times  and  Gazette,  1875.  No.  1328). 

As  the  result  of  chronic  disease  of  the  spinal  cord,  diabetes  insipidus  has  been 
observed  by  Traube  (Vide  Gesammelte  Beitriige  zur  Pathologic  und  Physiologic. 
II.  p.  1048,  and  Schlesinger,  Diss.  p.  32),  and  I  have  myself  also  observed  a  case  of 
this  sort.  In  one  of  Moslcr's  cases  the  disease  developed  itself  several  years  after 
recovery  from  cei'ehro-spinal  meningitis. 

Temporary  increase  of  the  urinary  excretion  is  frcquentlj'^  observed  also  in  acute 
affections,  especially  in  the  course  of  and  in  recovery  from  ccrebro-spinal  meningi- 
tis ;  but  this  is  not  regarded  as  diabetes,  on  account  of  its  short  duration.  That  the 
usually  very  transient  polyuria  occurring  in  cases  of  hysteria  is  also  not  to  be  con- 
sidered as  diabetes,  has  been  already  stated  (see  p.  1013) ;  but  the  possibility  is  not 
thereby  lost  sight  of  that  diabetes  insipidus  may  be  associated  with  hysteria  (as  in 
cases  reported  by  Debout  and  by  Kuelz). 


'  Lanoet.  1839-1840.  Vol.  I.  p.  843. 
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In  order  to  understand  how  m  persistent  morbid  increase  of 
the  urinary  excretion  can  take  place  without  any  disease  of  the 
kidneys  (for  onlj'  under  these  circumstances  is  the  term  Diabetes 
insipidus  api)licable),  it  is  necessary  to  consider  the  physiologi- 
cal conditions  under  which  the  urine  is  excreted.  According  to 
our  present  knowledge,  apart  from  changes  in  the  kidney  and 
the  urinary  tract,  the  following  circumstances  affect  the  amount 
of  the  urinary  excretion  : 

(1)  .  The  pressure  under  which  the  blood  flows  into  the  renal 
arteries  ;  with  the  increase  of  this  pressure  increases,  other  things 
being  equal,  the  amount  of  urine  excreted  in  the  unit  of  time. 

(2)  .  The  nature  and  composition  of  the  blood-plasma.  The 
excretion  is  increased,  in  the  first  place,  by  an  abnormal  amounfc 
of  water  in  the  blood  ;  and,  secondly,  by  an  abnormal  quantit}" 
of  diffusible  and  diuretic  substances,  such  as  urea,  sugar,  and 
certain  salts. 

(3)  .  Peculiar  nervous  influences  affecting  the  excretion,  prob- 
ably independently  of  the  general  blood-pressure.    In  regard  to 
this  subject,  CI.  Bernard,  as  is  well  known,  was  the  first  to  make 
the  statement  that  an  injury  to  the  floor  of  the  fourth  ventricle, 
just  above  the  point  where  irritation  causes  glycosuria,  very 
often  produces  an  increased  flow  of  urine,  not  infrequently 
accompanied  by  albuminuria.  Eckhard '  confirmed  this  discovery 
cm  dogs  and  rabbits,  and  in  studying  the  nerves  which  influence 
the  activity  of  the  kidneys,  came  to  the  following  result :  In 
i-abbits  (but  not  in  dogs)  the  posterior  lobe  of  the  vermiform 
process  of  the  cerebellum  was  especially  the  point,  irritation  of 
which,  either  chemically  or  mechanically,  produced  decided 
hydruria  (generally  with  glycosuria),  without^  lioweDer,  causing 
a  rise  of  hlood-pressure  in  the  aorta.     After  division  of  the 
splanchnic  nerves,  injury  at  this  point  caused  no  hydruria,  but 
I  the  excretion  of  urine  remained  diminished. — In  dogs  (but  not 
iin  rabbits),  section  of  the  greater  splanchnic  nerve  on  one  side 
(Caused  an  increased  excretion  from  the  kidney  of  the  same  side, 
'Which,  on  irritation  of  the  peripheral  extreinity  of  the  nerve, 
:gave  place  to  a  diminution  or  an  absolute  cessation  of  the  excre- 


Beitriige  zur  Aiiat.  uud  Physiol.  IV.  V.  and  VI. 
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tion.  Aft(n'  section  of  a  splanchnic  nerve  a  still  furtlier  increaKc 
of  the  urinary  excretion  could  be  produced  by  irritation  of  the 
fourth  ventricle.  For  the  hydruria  thus  produced  there  must 
be,  tlierel'ore,  a  nervous  channel  other  than  that  in  the  splanch- 
nic nerve  (and  this  is  the  case  both  in  dogs  and  rabbits).  Tliis 
channel  lies  in  the  spinal  cord  as  far  as  the  seventh  cervical 
vertebra,  for  a  section  of  the  cord  above  that  point  abolishes 
permanently  the  secretion  of  urine.  Section  of  the  cord  below 
the  twelfth  vertebra  resulted  frequently  in  a  permanent  slight 
increase  of  the  urinary  excretion.  Finally,  Peyrani, '  in  numei- 
ous  experiments  on  dogs,  cats,  and  rabbits,  found  that  electrical 
irritation  of  the  cervical  sympathetic  nerve  lasting  several  hours 
caused  an  increase,  but  section  of  the  same  nerve  a  decided 
diminution  in  the  excretion  both  of  urine  and  of  urea.  Accord- 
ing to  Claude  Bernard,  section  of  the  vagus  at  the  cardiac  orifice 
of  the  stomach  causes  polyuria ;  but  this  statement  is  as  yet 
without  confirmation. 

It  is  remarkable  that,  according  to  Knoll,''  the  urine  excreted 
in  increased  amount  from  a  kidney  after  section  of  the  corre- 
sponding splanchnic  nerve,  contains  relatively  less,  but  abso- 
lutely more,  solid  constituents,  particularly  urea,  than  the  urine 
excreted  by  the  other  kidney  in  the  same  time. 

In  what  way  the  above  operations  on  the  nervous  system  pro- 
duce polyuria,  whether  it  is  only  by  dilatation  of  the  renal  arte- 
ries, I.  6.,  through  vasomotor  fibres,  or  whether  it  is  by  a  special 
stimulus  to  the  activity  of  the  kidney,  i.  e.,  through  specifi 
secretory  fibres,  must  remain  undecided,  although  the  latte 
hypothesis  is,  according  to  Eckhard,  not  improbable  in  the  cas 
of  the  polyuria  produced  by  irritation  of  the  fourth  ventricle. 

If  we  endeavor  now  to  explain  by  these  physiological  facts  th 
origin  of  diabetes  insipidus,  we  can,  in  the  first  place,  disregar 
entirely  the  condition  of  the  general  blood-pressure.  Neither  the 
clinical  phenomena  of  the  disease,  nor  the  anatomical  changes 
which  have  thus  far  been  discovered,  afford  any  ground  for  the 
assumption  of  an  abnormally  increased  arterial  pressure,  such  as 


'  Comptes  renduB.   1870.  I.  p.  IJOO. 

« Eckhard's  Beitriige  zur  Anat.  und  Physiol.   1871.  VI.  p.  39. 
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would  be  necessary  to  account  lor  so  considerable  and  persistent 
iui  increase  in  the  amount  of  urine.  Moreover,  in  those  cases  in 
vviiicli  it  would  seem  probable  that  a  primary  rise  of  arterial 
pressure  might  exist  {e.  g.,  in  idiopathic  hypertrophy  of  the  left 
v»-ntricle),  nothing  of  the  nature  of  diabetes  has  been  observed, 
and  ill  other  cases  recent  experiments  on  transfusion  and  on  the 
}»ower  of  the  blood-vessels  to  adapt  themselves  to  variations  in 
their  contents  (Worm  Mueller'  and  others)  make  it  quite  im- 
])r()bable  that  in  a  healthy  condition  of  the  vascular  walls  aper- 
'mauenily  increased  arterial  pressure  Can  be  maintained.  It 
might,  to  be  sure,  be  assumed  that  by  a  continual  addition  of 
fluid  to  the.  blood  the  pressure  in  the  vessels  might  be  always 
increased  anew,  and  thus  a  persistent  polyuria  be  maintained. 
This  theory  is  maintained  by  those  who  regard  the  increase  of 
thirst,  /.  the  polydipsia^  as  the  essential  plienomenon  of  the 
disease.  It  is  to  be  noticed,  however,  that  at  any  rate,  in  a  large 
majority  of  cases,  the  thirst  and  the  greater  ingestion  of  fluids 
are  secondary  phenomena  dependent  upon  the  increased  diuresis, 
since  the  latter  persists,  although  in  diminished  amount,  even 
when  the  ingestion  of  water  is  limited  (as  has  been  shown  by 
^s'eulfer  and  Neuschler),  and  since  the  patients  always  evacuate 
more  water  by  the  kidneys  than  healthy  persons  who  drink  the 
same  amount,  and  finally,  because  their  perspiration  is  very 
much  diminished,  all  of  which  is  not  explained  by  the  assump- 
tion of  a  primary  polydipsia,  but  necessitates  the  assumption  of 
an  abnormal  flow  of  water  to  the  kidneys. 

An  abnormally  watery  constitution  of  tlie  hlood  can  also  be 
excluded  as  a  cause  of  the  disease,  for  nothing  justifies  such  an 
assumption.  On  the  contrary,  we  have  an  analysis  by  Strauss 
(see  p.  1033),  according  to  which  there  is  a  concentration  of  the 
blood  in  diabetes  insipidus.  Moreover,  the  assumption  is  in 
opposition  to  the  above-mentioned  fact  that  even  with  the  small- 
est possible  ingestion  of  fluids  the  kidneys  still  continue  to  ex- 
crete abnormally  large  amounts  of  urine,  and,  flnally,  therapeu- 
tical results  aft'ord  no  support  for  the  theory  that  hydnemia  is 
the  cause  of  diabetes  insipidus,  since  the  remedies  by  means  of 


'  Sachsiche  acad.  Sitzungsberichte.  Math.-Pliys.  Klasse  187;J.  p.  573. 
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which  hydremic  conditiorrs  are  successfully  controlled  are  com- 
pletely powerless  in  this  disease. 

It  might  with  greater  probability  be  supposed  that  the  blood 
in  the  disease  contains  either  certain  norinal  diuretic  substances 
(urea,  salts)  in  abnormally  large  amount,  or  abnormal  substances 
of  a  similar  sort,  and  that  the  excretion  of  urine  is  thus  increased 
in  somewhat  the  same  way  as  in  diabetes  mellitus  the  sugar  has 
been  supposed  to  cause  the  diuresis  (see  p.  971).  But  neither  of 
these  assumptions  can  be  supported  by  strong  arguments.  It  is 
true  that  in  many  cases  the  amount  of  urea,  and  in  some  instances 
also  that  of  the  salts,  particularly  the  sodic  chloride,  has  been 
found  to  be  increased  in  the  urine,  but  the  increase  is  by  no 
means  in  all  cases  very  considerable,  nor  does  it  alwa3^s  persist 
during  the  whole  duration  of  the  disease.  Moreover,  the  diuretic 
action  of  urea  and  of  the  normal  urinary  salts  is  insufficient  to 
explain  the  great  increase  in  the  amount  of  urine  which  is 
observed  in  diabetes.  In  order  to  show  the  untenable  character 
of  the  hj^pothesis  it  is  only  necessary  to  remember  that  b}^  an 
abundant  meat  diet  the  amount  of  urea  and  other  solid  constitu- 
ents of  the  urine  can  be  excessively  increased  without  causing 
diabetes.  The  increase  in  the  amount  of  these  constituents  can 
moreover  be  readily  explained  as  a  secondary  phenomenon  depen- 
dent upon  the  thorough  washing  out  of  the  tissues  by  the  large 
amount  of  water  continually  passing  through  them. 

As  to  the  production  of  the  disease  by  an  abnormal  diuretic 
substance,  inosite,  which  has  been  found  several  times  in  the 
urine,  is  the  only  substance  about  which  the  question  could 
arise.  But  the  circumstance  that  it  is  not  a  constant  urinary 
constituent  in  diabetes  insipidus  is  an  argument  against  the 
general  acceptation  of  such  a  theory.  A  still  stronger  argument 
is  found  in  the  fact  that  where  it  has  been  found  its  amount  has 
always  been  very  small,  and  in  fact  the  investigations  of  Strauss 
make  it  very  probable  that  the  occurrence  of  inosite  in  the  urine 
is  not  the  cause,  but  the  effect  of  the  increased  excretion  of  urine. 

Kuelz  ^  also  as  well  as  Strauss  convinced  himself  that,  when 
the  amount  of  urine  is  increased  by  the  ingestion  of  large 


'  Sitzungsber.  der  Marburger  Ges.  zur  Beforderung  der  Naturw.  August,  1875. 
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amounts  of  fluid,  iaoslte  is  to  be  found  in  smiill  quantities  in  tlie 
urine. 

We  are  therefore  compelled  to  seek  tlie  ultimate  cause  of  the 
disease  in  distwrharices  of  the  aboGc-mentioned  nermus  chanttdfi 
which  connect  the  floor  of  the  fourth  ventricle  and  the  vermi- 
form process  of  the  cerebellum  with  the  kidneys.  Clinical 
observations  and  the  data  of  autopsies  point  decidedly  in  this 
direction.  In  recent  times,  since  greater  attention  has  been  paid 
to  diabetes  insipidus  than  formerly,  observers  have  been  struck, 
as  in  the  case  of  diabetes  mellitus  (see  p.  863),  by  the  frequent 
association  of  the  disease  with  nervoiis  disturbances  in  other 
parts  of  the  body,  and  it  is  especially  associated  affections  in 
the  region  of  the  medulla  oblongata  that  have  been,  in  part 
clinically  and  in  part  anatomically,  noticed  in  repeated  instances 
and  observed  with  precision.  In  view  of  the  above-mentioned 
results  of  experimentation,  the  production  of  diabetes  is  in  these 
cases  perfectly  comprehensible,  and  the  alternation  of  diabetes 
insipidus  and  diabetes  mellitus,  which  has  been  sometimes  ob- 
served, is  also  not  surprising.  In  the  same  way  those  cases  in 
which  diabetes  insipidus  occurs  in  diseases  of  the  spinal  cord 
can  be,  in  view  of  Eckhard's  experiments,  explained  by  the 
assumption  that,  in  the  human  subject  as  well  as  in  animals, 
nerve-fibres,  injury  to  which  causes  polyuria,  have  their  course 
for  a  certain  distance  in  the  spinal  cord,  especially,  as  it  seems, 
in  the  lower  part.  It  will  be  the  object  of  future  investigations  to 
determine  whether  the  occurrence  or  non-occurrence  of  diabetes 
insipidus  depends  upon  the  location  of  the  disease  at  a  particular 
height  or  in  a  particular  column  of  the  spinal  cord.  Changes  in 
the  synupathetic  nervous  system^  which,  according  to  Eckhard's 
and  Peyrani's  experiments,  may  also  play  a  part  in  the  produc- 
tion of  the  disease,  must  also  for  the  future  be  more  carefully 
j\tudied  than  hitherto.  Thus  far  it  seems  that  only  in  a  single 
case  of  Dickinson's  was  the  cause  of  the  disease  found  in  a 
degeneration  of  the  solar  plexus  (see  p.  1033j. 
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Pathology. 

Symptoms  and  Qlirdcal  TUstory. 

The  characteristic  symptoms  of  diabetes  insipidus,  the  aug- 
mented urinary  excretion  and  tlie  increased  tliirst  dependent 
thereon,  make  their  appearance  either  in  tlie  midst  of  perfect 
health,  or  (much  more  frequently)  following  after  other  morbid 
phenomena  which  are  usually  of  a  nervous  character.  The  nature 
and  duration  of  these  nervous  disturbances  depend  upon  the 
character  of  the  diseases  which  occasion  the  diabetes.  The  dis- 
ease has  been  observed  to  arise  in  the  course  of  acute  and  chronic 
alfections  of  the  brain  and  spinal  cord,  in  connection,  therefore, 
with  the  greatest  variety  of  symptoms,  with  derangements  of 
consciousness,  of  the  senses  and  of  speech,  with  convulsions, 
paralj^ses,  and  disturbances  of  sensation.  In  manj^  cases  these 
disturbances  had  already  begun  to  disappear  when  the  urinary 
excretion  began  to  increase  ;  in  other  cases  the}^  took  on  a 
greater  development  corresponding  to  the  progress  of  the  mal- 
ady which  occasioned  them. 

In  many  cases  it  is  said,  to  be  sure,  that  no  morbid  pheno- 
menon preceded  the  aj^pearance  of  the  increased  urinary  excre- 
tion, especially  in  cases  where  it  occurred  immediately  after  a 
striking  external  exciting  cause,  as  for  instance  after  a  wound, 
a  violent  emotion,  or  a  great  excess  in  drinking  or  eating.  In 
many  of  these  cases,  however,  unimportant  nervous  phenomena 
— headache,  irritable  disposition,  wakefulness,  etc.,  were  perhaps 
present,  but  passed  unnoticed,  and  in  the  others  it  may  very 
well  be  imagined  that  by  the  sudden  action  of  external  causes 
a  disturbance  was  produced  in  the  course  of  the  nerves  regu- 
hiting  the  activity  of  the  kidneys. 

The  urinary  excretion  becomes  sometimes  ovl\j  very  gradually 
more  and  more  abundant ;  sometimes  it  reaches  its  maximum 
in  the  course  of  a  few  days.  The  amount  of  urine  evacuated 
'in  twenty-four  hours  is  very  unequal  in  different  cases,  and  in 
the  same  case  at  different  times.  It  may  vary  from  a  point  only 
slightly  above  the  physiological  maximum  to  ten  or  twenty 
times  that  amount.    In  most  cases  it  ranges  from  three  to  ten 


SYMPTOMS  AND  CLINK.'AL  HISTORY. 


1023 


litres  daily,  but  cases  are  reported  in  wliicli  it  amounted  to 
over  thirty  litres,  and  in  one  case  it  rose  to  forty-three  litres 
(Trousseau),  the  liighest  number  whi(!h  has  thus  far  been 
recorded,  leaving  out  of  account  those  statements  in  which  the 
calculation  is  made  with  uncertain  measures,  such  as  pots  and 
pails. 

The  amount  of  water  evacuated  with  the  urine  is  in  diabetic 
patients  greater  than  in  healthy  individuals  in  the  same  time  and 
with  the  same  ingestion  of  fluids  (Neuschler,  Strauss).  This  dif- 
ference, however,  is  not  noticed  until  a  certain  time,  usually  sev- 
eral hours,  after  the  taking  of  liquid  food,  for  at  first  the  amount 
of  urine  is  in  diabetes  not  only  not  greater,  but  may  be  even 
smaller  than  in  health.  In  a  case  of  diabetes,  therefore,  the  rate 
of  the  urinary  excretion  is  not  so  quickly  increased  by  the  inges- 
tion of  fluid  as  in  health,  but  it  remains  longer  at  the  abnormal 
height  (Falck,  Neuschler,  Andersohn,  Pribram).  This  delay  in 
the  excretion  of  water  is  not,  as  in  diabetes  mellitus,  affected  by 
the  simultaneous  ingestion  of  solid  food  (Neuschler,  cf.  pp.  89;"), 
954).  To  explain  this  peculiarity  of  the  urinary  excretion,  Falck 
and  others  had  inferred  that  there  must  be  a  slower  ahsor2)tio}i 
of  water  in  the  intestines.  It  can,  however,  be  accounted  for  more 
naturally  and  more  in  accordance  with  our  ideas  of  the  origin  of 
diabetes  insipidus  (p.  1021),  by  a  jyermanent  dilatation  of  the 
renal  cajnllaries,  in  consequence  of  which  the  excretion  of  urine 
becomes  more  uniform,  whereas  in  health  the  ingestion  of  fluid 
causes  a  more  sudden  dilatation  of  the  renal  vessels,  and  thus  a 
more  sudden  increase  in  the  amount  of  urine. 

Each  separate  evacimtion  is  often  very  large,  amounting  to 
.^00-1000  cubic  centimetres,  and  more,  at  one  time.  In  other 
cases  the  evacuations  are  smaller,  but  more  frequent,  on  account 
of  the  smaller  capacity  of  the  bladder  or  an  irritable  condition  of 
the  urinary  tract,  which  is  not  infrequently  associated  with  the 
disease. 

The  urine  is  of  exceptionally  jmle  color,  when  considerably 
diluted  resembling  water  with  a  slight  greenish  tint,  and  almost 
always  clear,  at  least  when  freshly  evacuated  and  undecom- 
])osed.  The  peculiar  odor  of  urine  is  scarcely  to  be  perceived. 
Tlie  rea(;tion  is  very  faintly  acid,  becoming  neutral  and  alkaline 
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more  mpidly  than  usual.  Tlie  urine  then  becomes  turbid  witli 
earthy  phosphates  and  bacteria. 

Its  specific  gravity  is  always  abuormally  low.'  Though,  as 
a  rule,  varying  between  1(X)4  and  1010,  it  may  temporarily,  by 
increase  of  the  solid  urinaiy  constituents,  approach  the  lower 
physiologicallimit,  and  at  other  times  sink  lower  tiian  in  any 
other  disease,  viz.,  to  1002,  and  even  to  1001. 

The  low  specific  gravity  of  the  urine  depends  upon  the  fact 
that  as  its  amount  augments,  the  increase  of  the  water  is  propor- 
tionately greater  than  tliat  of  all  the  solid  constituents  taken 
together.  The  latter  are,  it  is  true,  in  most  cases  absolutely 
increased,  but  relatively  less  than  the  water.  A  diminution  in 
their  amount  occurs  only  exceptionally  and  temporaril}^  never 
for  any  great  length  of  time,  or  during  the  whole  disease,  except 
in  consequence  of  the  association  of  some  other  malady.  The 
amount  of  solid  constituents  in  the  urine  depends  chiefly  upon 
the  quantity  and  quality  of  the  ingested  food,  and  these  again  are 
(disregarding  the  external  relations  of  the  patient,  his  occupation 
and  mode  of  life)  dependent  upon  the  character  of  the  affection 
which  occasions  the  disease,  and  upon  the  condition  of  the  diges- 
tive organs.  A  classification  of  cases,  therefore,  such  as  Vogel 
and  others  attempted  to  make,  into  those  with  increased  and 
those  with  normal  or  even  diminished  excretion  of  solid  constit- 
uents, is,  as  already  stated,  not  legitimate.  (Cf.  also  p.  1035.  ) 

In  the  increase  of  the  solid  constituents  urea  plays  a  princi- 
pal part.  The  statement  of  earlier  writers  that  it  may  diminish 
in  amount,  and  even  absolutely  disappear  from  the  urine,  must  be 
regarded  as  an  error  dependent  upon  defective  methods  of  inves- 
tigation. On  the  contrary,  in  patients  suffering  from  diabetes, 
its  amount  usually  exceeds  that  excreted  by  healthy  persons  of 

'  K.  B.  ^o/mr</i;i  (Centralblatt  fiir  die  med.  Wissenschaften.  1870.  p.  417)  describes 
under  the  name  of  diabetes  insipidus  a  case  in  which  2,500  cubic  centimetres  of  urine, 
with  a  specific  gravity  of  1025,  were  evacuated  in  twenty-four  hours.  This  high  specifio 
gravity  and  the  circumstance  that  tlie  urine,  after  standing  several  days  in  an  open  ves- 
sel, still  had  a  strong  acid  reaction,  together  with  the  violent  itching  of  the  skin,  giv 
rise  to  the  suspicion  that  this  must  have  been  one  of  those  cases  of  diabetes  mellitus  in 
which  the  urine  is  capable  of  holding  large  quantities  of  reduced  copper  in  solution, 
and  in  which,  therefore,  Troimner's  test  cannot  be  applied  without  special  precautio 
(,See  p.  974.) 
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tlie  same  age.  A  daily  excretion  of  urea  amounting  to  40-50 
grms.  in  adult  men  is  not  a  rare  plienomenon,  and  in  two  cases 
I  have  seen  it  rise  to  70  and  72  grnis.  respectively.  Its  depen- 
dence upon  food  has  been  very  strikingly  shown  by  Dickinson 
in  two  cases — one,  that  of  a  tuberculous  girl,  eight  years  of  age, 
of  21  (English)  pounds  weight,  whose  daily  excretion  of  urea 
varied  from  6.3  to  30  grms.,  according  as  her  diet  was  purely 
vegetable,  mixed,  or  chiefly  animal  in  its  character  ;  whereas  the 
amount  normally  excreted  by  a  girl  of  that  age  amounts  to  about 
6  or  8  grms.  In  the  case  of  another  girl,  six  years  of  age,  of  20 
to  24  pounds  weight,  and  otherwise  apparently  healthy,  who 
normally  should  have  excreted  daily  some  5  or  6  grms.  of  urea, 
the  amount  varied,  according  to  the  food,  from  6.7  to  24  grms. 

The  increase  of  the  excretion  of  urea  above  that  which  occurs 
in  healthy  persons  receiving  the  same  amount  of  nitrogen  with 
their  food,  is  the  result  of  the  thorough  washing  out  of  the  tis- 
sues, and  of  the  greater  decomposition  of  albumen  which  accom- 
panies the  passage  of  an  increased  amount  of  fluid  through  the 
body  (Yoit). 

Uric  acid  is  generally  stated  to  be  greatly  diminished  and 
even  entirely  absent  in  this  disease.  It  is  very  probably  owing 
only  to  the  inaccuracy  (which  is  particularly  great  in  very 
diluted  urine)  of  the  method  usually  employed  for  its  determina- 
tion (precipitation  with  hydrochloric  acid)  that  so  small  amounts 
have  been  found. 

The  same  is  true  of  creatinine,  only  three  determinations  of 
which  are  known  to  me,  viz.,  two  by  Strauss,  of  0.0624  grm.  (with 
23.425  grms.  of  urea)  and  0.301  grm.  (with  15.658  grms.  of\irea), 
and  one  by  Pribram  of  0.38  grm.  (with  an  abnormally  large  excre- 
tion of  urea).  In  this  disease,  as  in  diabetes  mellitus  (see  p.  902),' 
I  have  myself  obtained  higher  figures  corresponding  to  larger 
amounts  of  urea.  The  quantities,  ascertained  by  repeated  deter- 
minations, in  four  cases,  which  were  all  those  of  adult  men, 
varied  from  0.544  grm.  (with  26.04  grms.  urea)  to  1.419  grms. 
(with  70.08  grms.  urea).^ 

Hi'ppuric  acid  is  said  to  have  been  found  by  Bouchardat  in 


'  Detailed  statements  will  soon  appear  in  Virchow's  Archiv. 
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a  case  ()[  diabetes  insipidus^  (see  Lehmanu,  Zoocliemie.  1858.  p. 
884). 

SidpJmric  and  pliosphoric  acids  are  increased  for  tlie  same* 
reasons  as  the  urea,  and  vary,  as  a  rule,  in  the  same  way.  The 
daily  excretion  of  the  former  has  been  found  by  Pribram,  in  the 
case  of  a  man,  to  be  from  3.8  to  6.3  grms.,  and  by  Dickinson,  in 
the  case  of  a  girl  two  and  one-quarter  years  old,  to  be  1.23  grms. 
The  latter  I  have  found  in  a  single  determination,  in  the  case  of 
a  man,  to  be  excreted  at  a  daily  rate  of  3.84  grms.  (with  54.4  grms. 
urea) ;  and  Dickinson  obtained,  in  the  case  of  a  girl  eight  years 
old,  living  on  mixed  food,  a  daily  amount  of  0.58  to  1.3  grms., 
in  the  case  of  the  above-mentioned  girl  two  and  one-quarter 
years  old,  0.61  grrri.  (with  9.1  grms.  urea),  and  in  the  case  of  a 
girl  three  years  old,  0.57  grm.  (with  23  grms.  urea)  and  0.6  grra. 
(with  14  grms.  urea). 

The  excretion  of  chlorides  depends  upon  the  nature  of  the 
food,  but  seems  to  be  somewhat  increased  in  consequence  of  the 
thorough  wasliing  out  of  the  tissues. 

Amongst  the  bases,  lime  (united  with  phosphoric  acid)  is  said 
by  Dickinson  to  be  particularly  increased,  and  he  brings  this 
fact  into  connection  with  the  nervous  origin  of  the  disease,  since 
in  many  diseases  of  the  nervous  system  the  earthy  phosphates, 
and  especiall}^  calcic  phosphate,  are  excreted  in  abnormall}^  large 
amounts.  In  the  case  of  the  girl  eight  years  old  he  found  in  one 
determination  1.25  grms.  of  earthy  salts  and  0.296  grm.  of  lime 
alone  ;  in  the  case  of  the  girl  three  years  old,  0.79  grm.  of  earthy 
salts,  with  0.176  grm.  lime  and  0.068  grm.  magnesia;  lastly,  in 
the  case  of  the  girl  two  and  one-quarter  years  old,  0.248  grm. 
earthy  salts,  with  0.039  grm.  lime,  0.018  grm.  magnesia. 

Amongst  abnormal  constituents  Inosite  has  several  times 
been  found  in  the  urine  in  diabetes  insipidus,  first  by  Schultzen 
in  two  cases,  then  by  Strauss  also  in  two  cases,  by  Grscheidlen 
(Ebstein)  in  one  case,  and  by  Kuelz  in  two  cases.'  It  is,  how- 
ever, by  no  means  constantly  present,  for  in  other  cases  it  has 

'  K.  B.  Hofrnnnii  also  states  that  he  found  hippuric  acid  in  the  case  designated  by 
him  as  diabetes  insip.    (See  p.  1024,  foot-note.) 

'  In  Mosler\t  case  also  the  presence  of  inosite  was  inferred  from  the  crystalline 
form,  which  is,  however,  not  sufficiently  characteristic. 
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been  found  wanting  by  (Tallois,  l^i  ibiiini,  (J.scli.'idlen  (Ebsfcin), 
Buerger,  Kuelz,  van  d(.'r  Heijden,  and  myself.  The  amount 
excreted  daily  was  found  by  Strauss  in  one  of  his  patients,  a 
girl  ten  years  old,  to  be  0.1474  grm. ;  in  the  other,  a  young  man 
twenty-two  years  of  age,  to  be  1.508  grms.  He  succeeded  in 
finding  in  the  urine  of  three  healthy  men  who  drank  10  litres 
of  water  in  24  and  12  hours  respectively,  and  who  consequently 
had  a  very  abundant  urinary  excretion,  even  more  inosite  than 
in  that  of  the  young  man  above  mentioned,  from  which  he  con- 
cludes that  inosite  appears  in  the  urine  only  because  the  large 
amount  of  water  flowing  through  the  body  removes  it  from  the 
tissues,  the  kidneys,  the  liver,  the  lungs,  and  tlie  muscles  before 
it  has  undergone  its  final  transformation  into  carbonic  acid  and 
water. 

That  sugar  is  not  found  in  the  urine  is  self-evident,  its 
presence  being  inconsistent  with  the  conception  of  diabetes 
insipidus.  There  are,  however,  certain  cases  on  record  in  which 
sugar  has  appeared  temporarily  in  the  urine  (Trousseau-Lau- 
gier),  or  in  which  a  diabetes  insipidus  remained  behind  after 
diabetes  mellitus,  the  sugar  disappearing  from  the  urine,  which 
continued  to  be  evacuated  in  abnormally  large  amounts  (Trous- 
seau-Luys,  Plagge.^    Cf.  also    Diabetes  Mellitus"). 

Lastly,  the  earlier  writers  describe  albumen  as  a  frequent 
constituent  of  the  urine  in  diabetes  insipidus — a  statement  which 
indicates,  however,  a  confusion  of  the  disease  with  renal  com- 
plaints, especially  granular  atrophy  (see  "Diagnosis").  In  the 
absence  of  renal  disease,  albumen  appears  very  rarely,  and  on\Y 
in  very  small  amounts  in  the  urine,  perhaps  In  consequence  of 
the  above  described  (p.  1023)  vaso-motor  disturbances  in  the  kid- 
neys. 

The  thirst  of  the  patients  is  in  direct  proportion  to  their 
excretion  of  urine,  rising  with  the  increase  of  the  latter  to  such  a 
point  that  the  sufferers  can  scarcely  obtain  enough  fluid  to  allay 
it,  and  in  their  despair  drink  even  their  own  urine. 

As  in  diabetes  mellitus,  so  also  in  this  disease,  the  volume  of 
the  excreted  urine  may  exceed  that  of  the  ingested  fluid,  and 


'  Virchow'b  Archiv.  XIII.  p.  97, 
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earlier  writers  were  thus  led  to  speculate  upon  the  possibility  of 
the  absorption  of  water  through  the  skin.  But  if  we  add  to  the 
ingested  fluid  the  amount  of  water  which  is  taken  with  the  solid 
articles  of  food  and  that  which  is  formed  in  the  body  itself  from 
the  hydrogen  of  the  food,  the  total  amount  of  water  always 
exceeds  that  which  is  excreted  with  the  urine,  and  there  is  even 
a  surplus  for  the  loss  by  perspiration  or  for  accumulation  in  the 
body. 

Appetite  and  digestion  are  not,  as  a  rule,  particularly 
affected,  the  disease  differing  in  this  respect  from  diabetes  mel- 
litus.  Occasionally,  in  addition  to  the  unquenchable  thirst,  an 
insatiable  hunger  has  also  been  observed  (Bernard,  Novellis, 
Trousseau),  or  a  special  preference  for  certain  articles  of  food,  or 
extraordinary  longings  for  indigestible  substances,  which  are  to 
be  ascribed  to  other  nervous  disturbances,  hysteria,  etc.,  rather 
than  to  diabetes.  In  the  same  way,  irregularities  of  defecation, 
constipation,  or  diarrhoea,  are,  in  the  majority  of  cases,  con- 
nected with  the  affections  which  cause  the  disease  rather  than 
with  diabetes  itself ;  and  the  same  is  true  of  many  other  abnor- 
mal phenomena  which  are  now  and  then  observed  in  the  func- 
tions of  the  digestive  organs,  as,  for  instance,  tympanites, 
nausea  and  vomiting,  heart-burn,  attacks  of  cardialgia,  etc. 

Among  the  most  interesting  phenomena  of  this  sort  is  to  be 
mentioned  the  Jloio  of  saliva,  observed  by  Kuelz,  associated  for 
a  considerable  time  with  the  increased  urinary  excretion,  in  the 
case  of  a  hysterical  servant-girl,  eighteen  years  of  age.  From 
this  patient  several  hundred  (on  one  occasion  525)  cubic  centi- 
metres of  saliva  could  be  collected  in  twenty-four  hours.  To 
explain  this  association,  Kuelz  quotes  the  above-mentioned 
experiments  of  Eckliard  on  hydruria  in  dogs  and  rabbits,  in  the 
course  of  which  it  was  found  that  salivation  sometimes  followed 
puncture  of  the  medulla  oblongata.  He  also  alludes  to  the 
similar  results  of  Loeb '  and  Gruetzner).'  It  seems,  therefore, 
not  unreasonable  to  attribute  the  increased  formation  of  urine 

'  Eckhard's  Beitrage  zur  Anat.  und  Physiol.  V.  p.  1  ;  aud  Dissertation.  Giessen,,- 
1869.    Knelz  quotes  NoeVner  erroneously,  instead  of  Loeb.    Eckhard  himself  had  pre^ 
viously  made  a  similar  statement  (Beitrage.  IV.  p.  191). 

*  Pflueger's  Archiv.  VII.  p.  553. 
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and  saliva  in  every  case  to  a  direct  or  reflex  {e.  through  the 
uterine  nerves)  irritation  of  this  nerve-centre. 

The  occurrence  of  diabetes  insipidus  (polyuria)  in  hysteria 
and  other  nervous  diseases  explains  its  not  infrequent  associa- 
tion with  nervous  phenomena — e.  g.,  anaesthesia,'  convulsions, 
etc. 

The  skin  is  generally  dry,  and  has  little  tendency  to  perspira- 
tion, its  supply  of  water  being  limited,  on  account  of  the  abun- 
dant stream  of  Huid  which  is  carried  to  the  kidneys.  Conse- 
quently, the  loss  by  the  so-called  insensible  perspiraiion  is 
brought  considerably  below  the  normal  amount,  as  has  been 
proved  by  comparative  determinations  of  the  weight  of  the  sen- 
sible ingesta  and  egesta,  and  of  the  changes  in  the  weight  of  the 
body.    (Buerger,  Cf.  p.  928.) 

Other  affections  of  the  skin,  especially  furuncles  and  carbun- 
cles, such  as  are  so  common  in  diabetes  mellitus,  occur  only  very 
rarely  in  diabetes  insipidus,  and  are  to  be  regarded  as  acci- 
dental complications  having  no  causal  connection  with  the  dis- 
ease. Many  cutaneous  phenomena  {e.  g.^  purpura,  oedema)  are 
results  of  the  associated  cachexia  which  may  be  developed  in  the 
course  of  the  affection  which  occasions  the  diabetes. 

I  only  know  of  one  case  (reported  by  Bourdon)  in  which  diabetes  insipidus  was 
developed  after  the  appearance  of  numerous  furuncles  and  one  carbuncle.  Scrofu- 
lous and  syphilitic  cutaneous  eruptions  have  been  often  observed  in  cases  where 
diabetes  insipidus  has  occurred  in  consequence  of  diseases  of  the  central  nervous 
system  connected  with  the  scrofulous  or  syphilitic  dyscrasia. 

On  the  other  organs  and  on  the  general  liealtli^  diabetes 
insipidus  has,  so  far  as  its  du-ect  influence  is  concerned,  no  effect 
worth  mentioning,  if  the  patients  are  allowed  to  drink  freely. 
Those  various  disturbances,  which  so  frequently  arise  in  conse- 
quence of  diabetes  mellitus,  do  not  occur  in  diabetes  insipidus  ; 
or,  if  they  occur,  are  either  to  be  regarded  as  accidental  compli- 
cations, or  are  dependent  upon  the  same  fundamental  affection 
as  the  diabetes  itself.  The  only  effect  upon  the  general  condi- 
tion of  the  patient  which  can  be  ascribed  to  the  diabetes  insip- 
idus is  the  loioering  of  the  temperature,  which  is  not  infrequently 


'  Oppolzer^  Allgem.  Wiener  med.  Zeitung.  No.  38,  etc. 
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observed.  It  is,  liowever,  usually  very  iiisigiiificiint  (at  most  a 
few  tenths  of  a  degi'ee  centigrade),  and  is  explained  by  the 
refrigerant  effect  of  cold  beverages  ingested  in  large  amounts. 
(Cf.  p.  924.) 

A  sudden  deprivation  of  ingested  fluids  may,  on  the  other 
hand,  not  only  have  an  injurious  effect  upon  the  subjective  con- 
dition of  the  patients,  who  are  much  distressed  by  the  thirst 
which  torments  them,  but  may  also  seriously  endanger  life  by 
the  drying  of  all  the  tissues  which  is  thus  produced. 

Considering  the  frequency  of  phthisis,  it  cannot  be  considered  surprising  that 
this  disease  is  occasionally  observed  in  a  patient  suffering  from  diabetes  insipidus, 
but  the  frequency  of  its  occurrence  in  this  connection  is  by  no  means  to  be  com- 
pared with  that  which  is  noticed  in  cases  of  diabetes  mellitus. 

The  same  statement  may  be  made  in  regard  to  disturbances  of  vis io7i  (especially 
cataract)  which  have  been  occasionally,  but  upon  the  whole  very  rarely,  observed. 
Effusions  of  blood  into  the  retina  have  also  been  sometimes  noticed  (Galezowski, 
van  der  Heijden).  Laycock  '  observed  in  one  patient  atrophy  of  the  right  optic 
nerve,  and  in  another,  who  had  been  formerly  syphilitic,  a  staphyloma  posticum. 

Disturbances  of  the  sexual  functions  have  never  been  observed  as  the  result  of 
diabetes  insiijidus. 

The  course  and  the  duration  of  diabetes  insipidus  exhibit 
great  variations,  which  are  generally  dependent  upon  the  ana- 
tomical changes  vsrhich  occasion  the  disease.  If  the  latter  run 
through  a  i^apid  course,  whether  favorably  or  unfavorabl}^  as 
for  instance  in  traumatic  lesions  of  the  skull,  the  diabetes  also 
lasts  only  a  short  time ;  in  some  cases,  how^ever,  it  has  been 
known  to  persist  for  a  considerable  time  after  the  healing  of  an 
injury  to  the  skull.  But  in  the  absence  of  any  fundamental  dis- 
ease whiclv  threatens  life,  diabetes  insipidus  may  have  an  unlim- 
ited duration  ;  in  fact,  there  are  few^  diseases  which  can  afflict  a 
human  being  for  such  a  length  of  time  as  this.  Especially  are 
those  cases  which  depend  upon  a  hereditary  predisposition, 
without  any  recognizable  organic  disease,  remarkable  for  the 
length  of  their  duration.  The  longest  duration  thus  far  recorded 
in  a  case  of  this  sort  is  fifty  years  (R.  A¥illis). 

Variations  in  the  course  of  the  disease,  /.  e.,  temporary  dinii- 


»  Lancet.  1875.  Vol.  II.  No.  7. 
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nution  and  subsequent  increase  of  the  urinary  excretion  and  of 
the  thirst,  have  often  been  noticed,  and  some  authors  (Maxwell, 
Bartholin)  even  observed  a  complete  disappearance  of  both  these 
symptoms  for  a  longer  or  shorter  time,  but  without  any  perma- 
nent cure.  In  other  words,  the  disease  assumed  an  intermittent 
character.  A  certain  influence  on  the  course  of  the  disease,  so  far 
as  it  is  not  modified  by  the  fundamental  lesion,  is  exerted  by 
drugs,  the  effect  of  diuretics  being  injurious,  while  that  of  some 
other  medicines  is  beneficial.  The  influence  of  emotions  is  also 
not  infrequently  injurious,  while  the  diet  has  hardly  any 
effect  on  the  course  of  the  disease,  which  in  this  respect  presents 
another  point  of  difference  from  diabetes  mellitus. 

Intercurrent  febrile  diseases  produce  almost  always  a  dimi- 
nution of  the  diabetic  phenomena  ;  the  thirst  becomes  more 
moderate,  the  amount  of  urine  diminishes,  while  its  specific  grav- 
ity rises.  In  a  few  cases  this  improvement  continues  and  is  per- 
manent after  the  fever  has  run  its  course  ;  in  most  cases,  however, 
convalescence  from  the  fever  is  accompanied  by  a  return  of  the 
diabetic  symptoms. 

Cases  of  intercurrent  varioloid,  with  temporary  improvement,  are  reported  by 
Lacorabe,  Charcot,  and  Kuelz ;  of  typhus  fever  and  some  other  lighter  febrile  dis- 
eases, by  Pribram ;  of  pleurisy,  in  one  case  followed  by  permanent  cure  of  the 
diabetes,  by  Desgranges;  of  "  acute  rheumatism,''''  treated  with  potassic  nitrate,  and 
followed  by  the  disappearance  of  a  diabetes  of  eighteen  years'  standing,  by  Roberts 
(see  Dickinson).  I  myself  have  observed  in  the  case  of  a  diabetic  patient,  with  a 
daily  urinary  excretion  of  nearly  10,000  cubic  centimetres,  a  diminution  in  the 
amount  of  urine  during  a.  pneumonia  to  1,800  cubic  centimetres  a  day,  and  a  simi- 
lar diminution  occurred  in  the  same  man  during  an  erysipelas. 

A  case  of  scarlet  fever  without  any  noticeable  diminution  of  the  diabetic  symp- 
toms has  been  observed  by  Dickinson. 

Patliological  Anatomy. 

Very  few  autopsies  of  patients  who  have  suffered  from  dia- 
betes insipidus  have  been  placed  on  record,  because  the  disease 
by  itself  scarcely  ever  ends  fatally,  and  because  the  patients  are 
usually  not  retained  during  the  whole  prolonged  continuance  of 
the  disease  in  hospitals,  where  the  opportunities  for  making 
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autopsies  are  the  most  favorable  ;  and  if  they  enter  the  hospitals 
witli  an  intercurrent  disease  wliich  ends  fatally,  the  diabetes  has 
usually  disappeared. 

The  most  frequent  post-mortem  appearances  are  changes  in 
the  brain,  either  extending  into  the  medulla  oblongata,  or  lo- 
cated exclusively  in  this  nerve-centre  or  its  immediate  neighbor- 
hood. Inflammatory  and  degenerative  conditions  of  the  fourth 
ventricle  have  been  several  times  observed  (e.  g.,  by  Luys-Trous- 
seau,  Martineau,  Kien,  Lancereaux,  Mosler,  and  Pribram,  by  the 
-last-named  observer  associated  with  caries  of  the  clivus  Blumen- 
bachii),  as  well  as  tumors  in  the  same  region  or  in  the  cerebellum, 
namely,  titbercles  and  tuberculous  meningitis  (Roberts,  Dickin- 
son), gliosarcoma  (Mosler) ;  also  syphilitic  exostoses  of  the  cra- 
nial roof  associated  with  gummous  tumors  of  the  liver  and 
hronchial  glands  (Gentilhomme  quoted  by  Lancereaux),  and  a 
fracture  of  the  base  of  the  skull  with  contusion  of  the  anterior 
lobe  (Chassaignac). 

E.  Leudet '  found  in  one  case  (in  addition  to  inflammatory 
changes  in  the  meninges)  the  left  pedunculus  cerebri  softened 
and  discolored  in  its  middle  portion,  and  the  central  part  of  the 
floor  of  the  fourth  ventricle  colored  pale  yellow.  In  another  case 
the  pituitary  gland  was  converted  into  a  fibrous  tumor. 

Carcinoma  of  the  pineal  gland  was  observed  by  Massot  in 
the  case  of  a  workman  nineteen  years  old. 

The  Md^neys  are  often  described  in  the  earlier  reports  as 
affected  with  granular  or  cystic  degeneration  ;  but  these  cases, 
which,  during  life,  were  characterized  by  albuminuria,  are  not, 
as  above  repeatedly  remarked,  to  be  regarded  as  diabetes  insipi- 
dus. In  some  other  cases  the  kidneys  have  been  found  simply 
enlarged  and  hypersemic,  which  may  very  likely  depend  upon 
their  greater  activity  during  life.  In  one  case,  where  there  was 
no  change  in  the  gross  appearance  of  the  kidneys,  the  microscope 
showed  the  urinary  tubules  to  be  greatly  dilated — some  deprived 
of  their  epiUielium,  and  others  filled  with  epithelial  cells  in  a 
state  of  fatty  degeneration  (Neuffer). 

Among  organic  diseases  observed  in  Other  parts  of  the  body 


'  Clinique  mod.  de  THotel  Dieu  de  Rouen.    Paris,  1874.  p.  333. 
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are  to  be  mentioned  lobular  jt  at  a  niunia  (Neuffer)  and  can  i  Lies,  in 
the  lungs  (Luys-Trousseaii) ;  a  fibrous  tumor  between  the  uterus 
and  rectum wliicli  had  compressed  the  intestine,  togetlier  with 
enlargement  of  the  'mesenteric  glands  (Ilaiigliton ') ;  and  lastly, 
cancel'  of  the  liver  and  of  the  abdominal  lymphatic  glands,  with 
degeneration  of  the  solar  plexus  (Dickinson). 

Two  determinations  of  the  composition  of  the  blood  have  been 
made  by  Strauss.  The  blood  was  taken  from  a  young  man  nine- 
teen years  of  age,  suffering  from  diabetes  of  ten  years'  standing, 
but  otherwise  in  good  health.    Its  composition  was  as  follows : 

1st  Observation.      2d  Observation. 

Water   77.79  77.937 

Solid  constituents   22.21  22.063 

100.00  100.000 

The  solid  constituents  of  the  second  specimen  of  blood  con- 
tained :  fibrin,  0.467  ;  hemoglobin,  11.72  ;  other  albuminoid  sub- 
stances, 7.441 ;  extractive  substances,  1.301 ;  ashes,  1.134  per 
cent.  The  serum  of  the  blood  contained,  in  100  parts,  88.712 
water  and  11.288  solid  constituents,  the  latter  consisting  of  albu- 
men, 9.062  ;  extractive  substances,  1.012  ;  and  ashes,  1.214. 

The  blood  showed,  therefore,  in  comparison  with  normal 
blood,  an  increase  of  the  solid  constituents. 

Diagnosis. 

It  has  been  already  pointed  out  in  the  introduction  that  every- 
abnormal  increase  of  the  urinary  excretion  is  not  to  be  regarded 
as  diabetes  insipidus.  The  fact  of  an  actual  increase  in  the 
amount  of  urine  being  established,  the  diagnosis  depends  mainly 
upon  the  exclusion  of  the  conditions  also  there  enumerated.  In 
this  connection  it  is  perhaps  not  superfluous  to  remark  that 
jmtients,  who  from  any  cause  are  obliged  to  pass  their  water  fre- 
quently, usually  state  that  they  evacuate  an  abnormally  large 
amount  of  urine.  Their  assertions  must  therefore  be  tested  by 
measurement  of  the  actual  amount  voided  in  twenty-four  hours. 


'  Dublin  Quarterly  Journal.  1863.  Nov.  p.  323. 
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Moreover,  since  the  daily  excretion  of  urine,  even  under  physio- 
logical conditions,  varies  within  pretty  wide  limits,  it  is  impossi- 
ble to  establish  any  fixed  point  above  which  the  amount  of  urine 
is  to  be  regarded  as  abnormal.  In  cases  where  the  amount  of 
the  daily  urinary  excretion  keeps  near  the  upper  limit  of  the 
normal  quantity,  it  is  necessary,  before  assuming  the  existence 
of  any  disease,  to  take  into  account  all  the  conditions  and  cir- 
cumstances of  the  patient,  especially  everything  which  is  known 
to  have  an  influence  on  the  amount  of  urine,  and  also,  if  possi- 
ble, to  ascertain  the  quantity  of  urine  which  the  patient  formerly 
evacuated  ;  and  even  then  it  will  often  be  doubtful  whether  a 
pathological  condition  exists  or  not.  There  is  also  some  room 
for  individual  preferences  in  deciding  whether  the  case  is  one  of 
temporary  or  more  persistent  increase  of  diuresis,  for  only  in  the 
latter  case  is  it  customary  to  speak  of  a  diabetes.  An  increase 
in  the  amount  of  urine  which  lasts  only  a  day  or  a  few  days  is 
not  usually  so  designated. 

Of  chronic  conditions  which  may  be  mistaken  for  diabetes 
insipidus  are  to  be  considered :  first,  diabetes  mellltus,  and  sec- 
ondly, various  renal  diseases.  The  former  is  readily  excluded 
by  the  low  specific  gravity  of  the  urine,  and  by  the  negative 
result  of  the  sugar- test.  Amongst  renal  diseases  may  be  men- 
tioned especially  contracted  kidney^  amyloid  degeneration^  'pye- 
litis^ and  liydroneplirosis^  as  maladies  which  are  characterized 
by  a  permanently  or  intermittently  increased  excretion  of  a  pale 
urine  of  abnormally  low  specific  gravity,  and  which  were,  there- 
fore, formerly  confounded  with  diabetes  insipidus.  The  most 
important  means  of  differentiating  in  such  cases  is  testing  for 
albumen,  whose  presence  always  excites  a  suspicion  of  one  of  the 
above-mentioned  diseases,  and  always  necessitates  great  caution 
in  diagnosticating  diabetes.  The  absence  of  albumen  by  no 
means  excludes  the  above  diseases  with  certaint}'-.  Repeated 
examinations  of  the  urine,  extending  over  a  considerable  time, 
and  the  consideration  of  other  circumstances — for  an  account  of 
which  the  reader  is  referred  to  the  special  description  of  renal 
diseases  (see  Vol.  XV.) — are,  then,  necessary  to  establish  the  diag- 
nosis, which,  after  all,  may  frequently  remain  doubtful.  As 
reasons  for  diagnosticating  a  diabetes  insipidus  in  such  doubtful 
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cases  may  be  regarded  :  a  very  lo  v  sspecilic  gravity  of  tlie  urine, 
viz.,  below  1004-1 005,  and  great  tliirst,  especially  if  botli  tliese 
symptoms  persist  for  any  considerable  length  of  time,  for  this 
combination  of  symptoms  is  in  no  other  disease  so  strongly  ])ro- 
iioniiced 

HesuUs  and  Prognosis. 

Permanent  recovery  from  this  disease  is  rare,  but  death,  in 
nncomplicated  cases,  is  still  more  rare.  In  .the  literature  of  the 
subject  there  is  only  one  such  case  (reported  by  Neuffer),  in  which 
death  occurred  after  the  disease  had  lasted  barely  four  months, 
without  any  other  morbid  condition  to  which  death  could  be 
attributed,  the  fatal  result  being  preceded  by  gradually  increas- 
ing weakness  and  diminution  of  the  urinary  excretion  and  thirst. 
Usually  the  patients  die  of  an  intercurrent  disease,  or  of  the 
malady  in  the  course  of  which  the  diabetes  has  arisen,  and  which 
is  to  be  regarded  as  its  cause  (affections  of  the  brain  or  spinal 
cord). 

In  the  cases  which  have  been  reported  as  ending  in  recovery 
the  disease  had  generally  lasted  only  a  short  time,  i.  e.,  not 
more  than  a  few  months ;  in  some  few  instances  it  had  had  a 
duration  of  several  (3-4)  years.  As  above  mentioned,  recovery 
has  been  sometimes  brought  about  by  an  intercurrent  disease. 
In  one  instance  the  diabetes,  which  had  occurred  during  preg- 
nancy, disappeared  two  days  after  confinement  (Bennet) ;  in 
another  case,  on  the  contrary,  the  disease,  after  lasting  several 
years,  disappeared  with  the  commencement  of  pregnancy ;  while 
in  several  other  cases  pregnancy  had  no  effect  whatever.  (Mat- 
thews-Duncan.^) 

The  'prognosis^  so  far  as  life  is  concerned,  is  therefore  not 
unfavorable  (for  it  is  almost  never  the  diabetes  insipidus  which 
occasions  death) ;  on  the  other  hand  it  is,  in  respect  to  recovery, 
very  doubtful. 

Since  R.  Willis  called  attention  to  the  increase  of  urea  in  the 
urine,  and  proposed  the  name  of  azoturia  for  this  condition,  and 
■especially  since  J.  Vogel  insisted  upon  the  distinction  between 
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liydruria  and  diabetes  insipidus  on  account  of  tlie  increase  of  the 
solid  constituents  wliich  occurs  only  in  the  latter,  many  observers 
following  tile  example  of  the  last-named  writer,  have  given  n 
variable  prognosis  according  as  the  amount  of  solid  constituents 
in  the  urine  has  been  found  to  be  abnormally  increased  or  not. 
In  diabetes  insipidus,  in  A'^ogePs  sense  of  the  word,  danger 
was  supposed  to  arise  from  the  impoverishment  of  the  body  in 
respect  to  its  solid  constituents,  the  excretion  of  these  substances 
being  in  excess  of  their  ingestion.  I  have  already  stated  above 
(p.  1024)  that,  except' in  the  case  of  intercurrent  disturbances,  the 
solid  constituents,  and  especially  the  urea,  are  almost  always 
excreted  in  abnormally  large  amount,  and  that  a  chronic  hydru- 
ria,  in  Vogel's  sense  of  the  word,  does  not  exist  as  an  inde- 
pendent malady.  Whether  the  excretion  of  solid  constituents 
is  much  or  little  in  excess  of  the  normal  amount  depends  upon 
the  quantit}^  ingested,  /.  e.,  upon  the  appetite  of  the  patient.  As 
long  as  the  patients  retain  their  appetite  and  can  satisfy  their 
thirst,  they  are  in  no  danger,  and  there  is,  therefore,  fortunately 
no  need,  for  the  sake  either  of  diagnosis  or  of  prognosis,  of  a 
minute  and  lengthy  determination  of  the  solid  constituents  of 
the  urine.^ 

Treatment. 

There  are  no  special  prophylactic  measures  for  diabetes  insi- 
pidus. 

'  Vogel  states,  it  is  true,  that  the  percentage  of  solid  constituents  in  the  urine  can  be 
ascertained,  at  least  approximately,  by  the  well-known  method  of  multiplying  the  two 
last  figures  of  the  specific  gravity  determined  to  three  places  of  decimals  by  0.2  (more 
accurately  by  0.233,  according  to  Haeser) ;  but  this  calculation  gives  very  uncertain 
results  in  the  case  of  urine  so  diluted  as  that  which  is  evacuated  in  this  disease.  Neu- 
bauei-^s  analytic  vouchers  for  the  method  (see  Neubaiier  and  Vogd^  Anleitung  zur  Analyse 
des  Hams.  1872.  p.  239)  have  reference  only  to  urine  of  a  specific  gravity  above  1.011, 
and  the  determination  is,  moreover,  made  carefully  to  four  places  of  decimals. 

Equally  inaccurate  results  are  obtained  by  means  of  the  formula  given  by  Traube  in 
his  lectures  (see  Schlesinger's  Dissertation)  for  finding  the  "  reduced  specific  gravity," 
i.  e. ,  the  specific  gravity  which  the  urine  would  have  if  its  solid  constituents  were  dis- 
solved in  the  normal  amount*  of  urine.    This  formula  is  :  S— 1  —  ■;^(S, —1 ),  in  which 

S  denotes  the  required  reduced  specific  gravity,  S,  the  true  specific  gravity  of  the  dia- 
betic urine,  V,  its  volume,  and  V  the  normal  volume  (1,700  c.c). 
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The  real  treatment  must,  in  those  cases  in  wliich  tlu'  affection 
occasioning  the  disease  is  known  and  accessible  to  therapeutic 
measures,  be  of  course,  first  of  all,  directed  to  this  malady,  and 
may  then  have  good  results.  Thus,  in  syphilitic  affections  of  the 
skull  and  brain,  a  mercurial  treatment  has  been  found  useful,  in 
diseases  of  the  spinal  cord  a  certain  success  may  be  expected 
from  a  treatment  dkected  to  these  complaints,  and  in  hysteria 
from  anti-hysterical  remedies  and  methods.  A  treatment  of  this 
sort  directed  to  the  cause  of  the  disease  is,  whenever  possible,  all 
the  more  strongly  indicated  from  the  fact  that  of  all  the  other 
remedies  recommended  in  this  complaint  not  one  is  absolutely 
certain  in  its  action,  and  those  which  are  most  efficacious  are  not 
free  from  disagreeable  secondary  effects,  and  are  particularly 
apt  to  spoil  the  appetite  of  the  patients. 

Since  diabetes  insipidus  is  rather  a  troublesome  than  a  danger- 
ous complaint,  it  is  advisable  in  the  lighter  cases  to  avoid  the 
administration  of  drugs,  and  to  recommend  to.  the  patients  only  a 
careful  attention  to  the  skin,  warm  clothing,  warm  baths,  fric- 
tions, etc.,  in  order  to  divert  a  portion  of  the  stream  of  fluid 
from  the  kidneys  to  the  skin.  In  severer  cases  the  patients  may 
be  advised,  in  addition  to  this,  to  quench  the  distressing  thirst 
not  by  excessive  drinking,  but  by  bits  of  ice  and  acidulous  fluids, 
and  of  the  many  much  extolled  remedies  the  most  harmless  may 
first  be  tried.  Especially  to  be  recommended  as  possessing  this 
character  are  Valerian  root,  which,  according  to  Trousseau,  is 
sometimes  useful  in  doses  of  several  (up  to  twelve)  grammes 
daily,  and  the  constant  current  on  the  spinal  column  and  the 
renal  region,  which  has  also  been  employed  successfully  (Kuelz). 
Hanfield  Jones  also  found  Valerian  root  in  his  case  '  efficacious 
in  diminishing  the  amount  of  urine,  while  the  convulsions 
seemed  to  become  more  violent  under  its  influence. 

Opium  and  its  alkaloids  have  often,  though  only  temporarily, 
diminished  the  thirst  and  the  amount  of  urine ;  but,  owing  to 
their  tendency  to  disturb  the  digestion,  they  should  be  employed 
only  in  cases  of  absolute  necessity.  Other  narcotics  also,  e.  g., 
belladonna,  potassic  bromide,  as  well  as  astringent  remedies  of 
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all  sorts,  as  tannin,  lead  acetate,  ergot,  have  been  recommended ; 
lastly,  a  large  number  of  purely  empirical  remedies  which  are 
not  worth  the  trouble  of  enumerating.  The  latest  remedy,  which 
has  proved  useful  in  one  case,  is  jaborandi  (Lay cock ')  ;  its 
favorable  action  may  perhaps  depend  upon  its  promoting  the 
secretion  of  the  sweat  and  the  saliva. 

Sidney  Kinger  ^  found  ergotin  efficacious,  but  jaborandi  of  no 
use. 


1  Lancet.  1875.  Vol.  II.  No.  7. 

2  British  Med.  Journal.  1875.  No.  783. 
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TRANSLATOR'S  NOTE. 

Since  the  pages  on  the  treatment  of  acute  rheumarthritis  were  written,  two  new 
remedies  for  this  disease  have  come  into  use,  viz.,  salicylic  acid  with  its  salts,  and 
salicin,  the  active  principle  of  willow-bark.  The  pressure  of  other  business  having 
jjrevented  Dr.  Senator  from  contributing  the  needful  supplement  ou  this  important 
subject,  the  following  brief  remarks  are  added,  at  his  desire,  by  the  translator. 

Ivolbe's  discovery  of  a  cheap  and  easy  method  of  preparing  salicylic  acid  in  large 
quantities  (by  the  action  of  carbon  dioxide  on  phenol),  and  its  employment  by  Prof. 
Tliiersch  for  antiseptic  dressings,  drew  attention  to  this  compound  in  tlie  year  1874. 
The  internal  administration  of  the  acid  and  its  salts  (more  especially  sodium  salicy- 
late) speedily  showed  them  to  be  endowed  with  very  marked  antipyretic  properties. 
Given  in  large  doses  to  patients  suffering  from  enteric  fever,  phthisis,  erysipelas,  and 
other  febrile  affections,  they  were  found  almost  invariably  to  cause  a  considerable 
fall  of  temperature ;  it  was  soon  perceived,  however,  by  impartial  observers,  that 
this  fall  of  temperature  was  not  attended  by  any  simultaneous  modification  of  the 
local  morbid  process,  by  any  constant  improvement  in  the  other  symptoms  of  the 
disease,  by  an  appreciable  lessening  of  its  mortality.  To  this  unfavorable  conclu- 
sion, however,  there  was  one  signal  exception.  Administered  in  acute  rheumar- 
thritis, salicylic  acid  and  the  salicylates  were  found  not  merely  to  reduce  the  heat 
of  the  l)ody,  but  to  exert  a  beneficial  influence  (which,  owing  to  our  ignorance  of 
its  intimate  nature,  we  may  call  "specific")  on  the  joint-mischief  and  the  course  of 
the  disease  as  a  whole. 

The  following  is  a  summary  of  the  more  important  points  which  have  been 
ascertained,  up  to  the  present  time,  concerning  the  action  of  salicylic  acid  and  so- 
dium salicylate  in  rheumarthritis. 

1.  There  seems  to  be  no  essential  difference  between  the  acid  and  the  salt.  The 
latter  is  the  most  soluble  of  the  two  ;  hence,  it  is  more  quickly  absorbed  into  the 
blood,  and  more  rapid  in  its  action.  It  appears  to  be  somewhat  less  powerful,  in 
equal  doses,  than  the  uncombined  acid. 

2.  From  10  to  20  grains  of  salicylic  acid  or  a  salicylate  should  be  given  every 
hour  or  every  two  hours  till  relief  ig  obtained.  This  usually  ensues  in  from  12  to 
36  hours  after  the  administration  of  the  remedy  has  been  begun.  The  latter  should 
then  be  omitted,  or  given  at  less  frequent  intervals.  Relajjses  ought  to  be  treated 
like  the  original  attack. 
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3.  In  a  vast  majority  of  cases  the  fever  and  the  pain  and  swelling  of  the  joints 
abate  within  a  period  of  from  24  to  48  hours.  This  is  the  cliief,  as  it  is  the  first, 
effect  of  the  remedy.  In  some  cases  the  disease  is  altogether  arrested ;  in  others, 
its  duration  is  much  shortened. 

4.  Complications  (peid-  and  endocarditis,  pleurisy,  pneumonia,  etc.),when  present, 
are  not  influenced  by  the  drug,  neither  are  they  prevented  from  occurring,  save  in- 
directly, owing  to  the  arrest  of  the  disease. 

5.  When  acute  rheumarthritis  is  attended  by  hyperpyrexia  with  severe  head- 
symptoms,  the  salicylic  treatment  cannot  be  relied  upon  to  avert  the  fatal  issue. 
We  must  continue,  in  these  comparatively  rare  cases,  to  put  our  trust  in  the  metho- 
dized employment  of  cold  baths. 

6.  In  a  considerable  proportion  of  cases,  salicylic  acid  and  its  salts  give  rise  to 
disagreeable  symptoms,  such  as  vertigo,  headache,  tinnitus  aurium,  and  deafness, 
nausea  and  vomiting  after  every  dose,  profuse  sweating,  great  weakness,  and  oc- 
casionally a  peculiar  eruption  on  the  skin.  More  rarely,  the  symjitoms  assume  a 
dangerous  complexion,  violent  delirium,  albuminuria,  great  prostration,  with  pallid 
skin  and  feeble  pulse,  ushering  in  fatal  collapse.  Such  accidents  have  been  as- 
cribed to  contamination  of  the  remedy  with  i)henol,  owing  to  some  mishap  during 
its  manufacture.  They  have  undoubtedly  been  observed,  however,  after  the  admin- 
istration of  perfectly  pure  samples  of  the  'drug. 

Pursuing  an  altogether  independent  train  of  thought,  and  ignorant  of  what  had 
been  done  in  Germany  with  salicylic  acid,  Dr.  Maclagan  (in  Noveml^er,  1874),  was 
led  to  try  salicin  in  a  case  of  acute  rheumarthritis.  The  result  surpassed  his  anti- 
cipations, and  in  March,  1876,  he  published  a  series  of  eight  cases  treated  with  this 
medicament.  The  following  is  a  short  abstract  of  the  principal  conclusions  at 
which  he  arrived,  and  which  have  been,  in  the  main,  substantiated  by  other  observers. 

1.  The  benefit  to  be  expected  from  salicin  is  greater  in  proportion  as  tlie  malady 
is  more  acute. 

2.  In  acute  cases,  its  good  effects  are  generally  apparent  in  24,  always  within  48 
hours  of  its  administration  in  sufficient  doses. 

3.  When  given  at  the  commencement  of  an  attack,  it  appears  sometimes  to  arrest 
the  course  of  the  malady  as  effectually  as  quinine  arrests  ague,  or  ipecacuanha 
dysentery. 

4.  Relief  of  pain  is  always  one  of  the  earliest  effects  produced.  In  acute  cases, 
relief  of  pain  and  fall  of  temperature  are  generally  simultaneous.  In  subacute 
cases  the  pain  may  be  decidedly  .relieved  before  the  temperature  begins  to  fall ; 
this  is  especially  noticeable  when,  as  often  occurs  in  persons  of  nervous  temperament, 
the  pain  is  out  of  proportion  to  the  fever. 

5.  To  be  of  any  use,  salicin  must  be  given  in  large  doses,  sc.  10  to  30  grams 
every  two,  three,  or  four  hours,  till  relief  is  obtained  ;  15  grains  every  three  hours 
is  a  medium  dose  for  an  adult  male. 

The  two  methods  of  treating  rheumarthritis— with  salicylic  acid  and  its  salts, 
and  with  salicin— have  recently  been  brought  into  connection  by  Dr.  Senator, 
(Berlin,  klin.  Wochenachrift.  1877.  Nos.  14  and  15.)  . 
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It  has  long  been  known  thut  salicin,  Avhon  acted  upon  by  ferments  such  us 
ptyalin  or  emulsin,  splits  up  into  saligenin  and  glucose,  saligenin  being  readily 
oxidizable  into  salicylic  acid.  Ferments  capable  of  effecting  the  former  of  these 
changes  abound  in  the  living  organism,  and  Senator  concludes  that  the  dissociation 
of  salicin  begins  as  soon  as  the  glucoside  enters  the  stomach.  The  resulting  sali- 
genin is  believed  to  undergo  oxidation  in  the  blood,  salicylic  acid  being  thus 
generated  in  close  proximity  to  the  tissue-elements.  To  show  the  rapidity  with 
which  the  conversion  of  salicin  into  salicylic  acid  takes  place  in  the  system,  Senator 
relates  the  following  exiJeriment:  He  swallowed  thirty  grains  of  salicin  in  powder; 
from  fifteen  to  twenty  minutes  later,  his  urine  gave  a  violent  reaction  with  ferric 
chloride,  showing  that  it  already  contained  salicylic  or  salicyluric  acid. 

It  is  accordingly  affirmed  by  Senator  that  the  action  of  salicin  is  fundamentally 
the  same  as  that  of  salicylic  acid.  As  an  antipyretic  it  is  less  powerful,  but  it  ap- 
pears to  extend  its  action  over  a  longer  period  of  time.  In  one  very  important  re- 
spect it  is  superior  to  salicylic  acid  and  the  salicylates,  especially  for  administra- 
tion in  a  disease  like  rheum  arthritis,  which  is  so  often  attended  by  serious  cardii;c 
troubles ;  it  does  not  give  rise  to  any  of  the  disagreeable  or  even  dangerous  acci- 
dents which  are  far  from  uncommon  after  the  latter  group  of  remedies. 

Senator's  own  experience  leads  him  to  think  very  highly  of  salicin  in  the  treat- 
ment of  acute  rheum  arthritis.  He  has  also  prescribed  it,  with  excellent  effect,  in 
atonic  gout  and  other  chronic  articular  affections ;  it  exerts  a  very  favorable  influ- 
ence on  the  stiff  and  painful  condition  of  the  joints. 

E.  Buchanan  Baxter. 

VOL.  XVI.— 66 
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Alexander  of  Tralles,  4,  5. 
Alibert,  794. 

AUutlies  in  acute  rheumatism,  61 ;  in  diabetes  melli- 
tus, 995 ;  in  gout,  139. 


Alm6n,  942. 

Almond-bread  in  diabetes  mellitus,  987. 
Alsberg,  907. 
Althaus,  163. 

Ambrosiani,  860,  891,  901. 

Amyloid  degeneration  in  scrofulosis,  780. 

Ansemia,  282;  bibliography,  282;  introductory 
remarks,  286  ;  pathogeny,  290  ;  etiology,  294  ;  pre- 
disposing causes,  295 ;  exciting  causes,  310 ;  pa- 
thology, 343 ;  general  outline  of  the  disease,  343 ; 
anatomical  alterations,  354  ;  special  symptomatol- 
ogy, 360 ;  alterations  in  the  blood,  360  ;  constitu- 
tional symptoms,  365 ;  local  symptoms,  379 ;  com- 
plications and  sequelaa,  409  ;  diagnosis,  413  ;  dura- 
tion, issues,  prognosis,  414  ;  treatment,  422  ;  pro- 
phylaxis, 422 ;  indicatio  causalis,  438 ;  indicatio 
morbi,  450  ;  indicatio  symptomatica,  492  ;  treat- 
ment of  intercurrent  complications,  495. 

Ansemia  in  malignant  lymphoma,  834 ;  in  scrofulosis, 
808. 

Ausemia,  Progressive  Pernicious.  See  under  Chloro- 
sis. 

Andersohn,  1023. 

Audral,  14,  37,  298,  304,  a35,  499,  524,  525,  526,  747, 

865,  875,  887,  952,  958,  996. 
Angina  in  scrofulosis,  797. 
Animal  parasites  in  etiology  of  anaemia,  332. 
Ansehnino,  40. 

Antimony,  preparations  of,  in  scrofulosis,  818. 

Anxiety,  praecordial,  in  anaemia,  346. 

Apoplexy  in  corpulence,  678,  691. 

Appetite  in  aniemia,  847,  404 ;  in  chlorosis,  520 :  in 

diabetes  insipidus,  1028  ;  in  diabetes  mellitus, 

871,  909 ;  in  scrofulosis,  798,  801. 
Aretffius,  858. 
Armauer-Hansen,  785. 
Amstadt,  waters  of,  in  scrofulosis,  821. 
Arsenic  in  diabetes  mellitus,  1003  ;  in  malignant 

lymphoma,  845;  in  combination  with  iron  iu 

chlorosis,  571. 
Arteries,  changes  in,  in  chlorosis,  627  ;  in  corpulence, 

663,  678,  691  :  in  scrofulosis,  810. 
Arthritis  Deformans,  147;  bibliography,  147 ; 

introductory  and  historical  observations,  148 ; 


1044 


INDEX. 


etiology,  150 ;  symptomatology,  153 ;  pathological 
anatomy,  157 ;  diagnosis,  160 ;  duration,  issue, 
and  prognosis,  101  ;  treatment,  162. 
Asch6,  475,  477. 

Atropia  in  acute  rheumatism,  70. 
Aurclianus,  Caelius,  4. 
Autenrieth,  770,  920. 
Averbeck,  648. 
^Awenarius,  03. 

Babington,  984,  1000. 

Baden,  waters  of,  in  chronic  articular  rheumatism, 

84  ;  in  gout,  144  ;  in  rickets,  206. 
Baden-Baden,  waters  of,  in  gout,  138,  145. 
Baerensprung,  524. 

Bagneres  de  Luchou,  waters  of,  in  chronic  articular 

rheumatism,  84. 
Baillie,  746. 
Balfour,  999. 
BaU,  49. 
Ballonius,  4 

Balman,  765,  774,  800,  809,  814, 
Bamberger,  49,  505,  510,  875. 
Banting,  W.,  611,  709,  718. 
Barclay,  9S0, 

Bareges,  waters  of,  in  chronic  articular  rheumatism, 
84. 

Barium,  chloride  of,  in  scrofulosis,  818. 

Barlow,  984. 

Bamiel,  215. 

Bartels,  42,  339,  676,  928. 

Barthez,  800. 

Bartholin,  1031. 

Basedow's  disease  in  chlorosis,  553, 
Basham,  59. 
Bate,  168. 

Bath,  waters  of,  in  gout,  138. 

Baths  in  acute  rheumatism,  67;  in  arthritis  defor- 
mans, 163 ;  in  corpulence,  714 ;  in  chronic  ar- 
ticular rheumatism,  83 ;  in  diabetes  mellitus,  991 ; 
in  gout,  138 ;  in  malacosteon,  228 ;  in  muscular 
rheumatism,  90 ;  in  rickets,  204 ;  in  scrofulosis, 
821 ;  in  prophylaxis  of  scrofulosis,  817. 

Baudelocque,  769. 

Baudin,  1013. 

Baudrimont,  897. 

Bauer.  J.,  .347,  374,  376,  593,  619,  648. 
Bayle,  746. 

Bazin,  777,  779,  780,  792,  797. 
Beale,  864,  887,  889,  989. 
Beaumont,  3SS. 
Becker,  951 . 
Bcckler,  981. 
Bcckmann,  912. 

Becfinerel,  .37,  177.  297,  299.  301,  361.  367,  499,  505,  i 
521,  !525,  620,  527,  534,  664,  981.  I 


Bed-sores  in  malignant  lymphoma,  835. 
Begbie,  121,  818,  995. 
Behrend,  506. 
Behwj,  .339. 
Beigel,  297. 

von  Belinu-Swioutkowski,  475,  477. 
Bell,  702. 

Belladonna  in  diabetes  insipidus,  1037, 

Bcmiss,  1016. 

Benedikt,  151. 

Beneke,  204,  809,  903, 

Bennet,  819,  1035. 

Bennewitz,  979. 

Benson,  1005. 

Borard,  951. 

Berenger-Feraud,  869, 

Berg,  507. 

Bergeron,  822,  920. 

Berlin,  R.,  918. . 

Bernard,  Claude,  820,  861,  884,  885,  892,  906,  907,  910, 
911,  930,  931,  932,  934,  935,  937,  939,  942,  94-3,  946, 
950.  964,  971,  1017,  1018,  1028. 

Berndt,  1002,  1003. 

Berth6,  819. 

Berthollet,  120. 

Berti,  1006. 

BerzeliuR,  898,  912. 

Betz,  69,  862,  804,  865. 

Beylard,  170,  219. 

von  Bibra,  175, 188,  215,  304,  887. 

Bidder,  314. 

Biedert.  204. 

Biermer,  128,  524,  535,  572,  573,  576,  577,  578,  581,  584, 

5SG.  591,590,  047. 
Bilharz,  333. 
Billiard,  922. 

Billroth,  761,  802,  830,  &31,  832,  834. 
Binz,  461,  495,  568. 
Birch-Hirschfeld,  200. 

Birch-Hirschfeld  on  Malignant  Lymphoma,  829 ;  on 
Scrofulosis  and  Aifections  of  the  Ljsnphatic 
Glands  in  General,  739. 

Bird,  Gelding,  119,  1016. 

Bischoff,  297.  304,  313,  480,  622,  882. 

Black  well,  867. 

Bladder,  affections  of,  in  acute  rheumatism,  50. 

Blasius,  475. 

Blau,  1006. 

Blaud,  499,  568. 

Blaud's  pills  in  anaemia,  471, 

Bliedung,  481. 

Blister  ti-eatment  in  acute  rheumatism,  65 ;  in  mus- 
cular rheumatism,  91. 
Blondeau,  619. 

Blood,  changes  in,  in  anaemia,  .360  ;  in  chlorosis.  525  ; 
in  corpulence,  664 ;  in  diabetes  insipidus,  1033 : 
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in  dinbctus  mellitua,  890 ;  In  gout,  119 ;  In  pro- 
gressive pernicious  antemia,  589  ;  in  Bcrof  uIosIk, 
810. 

Blood,  tmnsfusion  of,  in  aniemia,  475 ;  In  progressive 

pernicious  ancemia,  603. 
Blood-letting  in  acute  rheumatism,  68 ;  in  gout,  148 ; 

in  muscular  rheumatism,  91,  92 ;  in  psoitis,  98. 
Blot,  960. 
Blamenbach,  864. 
Blumenthal.  ttSO,  1003. 
Bock,  891,  892,  933,  942,  945,  958,  959. 
Boecker,  898, 903,  912,  928. 
Boerhaave,  103,  170, 171,  178. 
Boese,  1002. 
Boettcher.  881. 
Boettger,  188. 
Bohn,  56,  183. 
Bolba,  179. 
Bollinger,  771,  772. 

Bones,  changes  in,  in  malacosteon,  211 ;  in  malignant 
Ij'mphoma,  838 ;  in  rickets,  184,  192 ;  in  scrof u- 
losis,  780,  7t>8,  802. 

Bonnet,  163. 

Boot,  169. 

Borden,  746,  810. 

Borsieri.  1009. 

Bostock,  214. 

Bouchardat,  .37,  861,  875,  888,  890,  896,  897,  911,  915, 

917,  923,  954,  960,  987,  989,  991,  995,  996. 
Bonchut,  18,  170- 
Boudin,  76C. 

Bouillaud,  14,  48,  49,  54,  59,  400. 
Bouley,  219,  225. 
Bourdon,  1029. 
Bouvier,  194,  461. 
Boyser,  214. 

Brain,  changes  in,  in  diabetes  mellitus,  880 ;  in  ma- 
lignant lymphoma,  838 ;  in  scrofulosis,  791 ;  dis- 
eases of,  in  etiology  of  diabetes  insipidus,  1015 ; 
of  diabetes  mellitus,  868. 

Brattler,  339. 

Braun,  20,  104,  110,  120,  963. 

Breath,  odor  of,  in  diabetes  meilitos,  913. 

Brian,  139. 

Bright,  730,  888. 

Brisbane,  864. 

Broca,  170. 

Brockley,  59. 

Brodie,  55. 

Bronchitis  in  acute  rheumatism,  50 ;  in  malignant 
lymphoma,  840 ;  in  rickets,  199 ;  in  scrofulosis,  798, 
Broncho-pneumonia  in  rickets,  199. 
Broussais,  747. 
Brown,  867. 
Brown-S6quard,  480. 
Brueckc,  935,  950,  960. 


Bruegelmann,  483. 
Bruenniohe,  171,  172,  173. 
von  Bninn,  184,  186. 
Brunton,  Lauder,  984. 
Buchheim,  819,  1000. 
Budd,  49,  117,  154,  810. 
Budde,  867,  987. 
Budge,  909. 

Buerger,  928,  1027,  1039. 
Buerschaper.  916. 
Buhl,  749,  753,  809,  963. 
Burdach,  619. 
Burdel,  9T9. 
Burresi,  907. 
von  Bursy,  63. 

Burtscheid,  waters  of,  in  gout,  144. 
Buss,  E.,  446. 

Buxton,  waters  of,  in  gout,  138. 

Calamus  in  gout,  140. 

Calcium,  chloride  of,  in  scrofulosis,  818. 

Calculi,  vesical  and  renal,  in  malacosteon,  218. 

de  Calvi,  Marchal,  922. 

Cambray,  20. 

Camphor  in  anaemia,  493. 

Camplin,  987,  989. 

Canstatt,  26. 

Cantani,  907,  947,  953,  998,  999,  1005. 
Cantrel,  503,  505. 

Carbuncle,  a  complication  of  diabetes  mellitus,  921. 
Carcinoma,  a  complication  of  corpulence,  680,  691. 
Cardano,  859. 
Carey,  479. 
Carius-Knapp.  918. 
Carlatti,  1003. 

Carlsbad,  waters  of,  in  corpulence,  734 ;  in  diabetea 

mellitus,  996, 1004 ;  in  gout,  138. 
Carmichael,  768,  922. 

Cartilages,  changes  in,  in  arthritis  deformans,  157 ;  in 

gout.  113, 117. 
de  Carvalho,  875. 

Catarrhal  Fever.  See  under  Slight  Disorders  Caused 
by  Catching  Cold. 

Catching  cold  in  etiology  of  acute  rheumatism,  21 ;  of 
arthritis  deformans,  150;  of  chronic  articular 
rheumatism,  76. 

Catching  Cold.  Slight  Disorders  Caused  by.  See  un- 
der Slight  Disorders  Caused  by  Catching  Cold. 

Cathartics  in  dropsy  of  aneemia,  492. 

Cazeaux,  299. 

Colsu-s,  169,  610,  744,  826,  853. 
Centaury  in  gout,  140. 

Cerebral  hemorrhage  a  complication  of  anajmia,  411. 
Cerebro-spinal  meningitis  in  etiology  of  diabetes  insi- 
pidus, 1016. 
Chambers,  49,  61,  817. 
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Champouillon,  922. 

Charcot,  106,  141,  151,  154,  155,  160,  217,  914,  1016, 

1031. 
Chaesaignac,  1032, 
Chauvean,  771.  951. 
de  Chegoin,  Hei  vey,  14. 
della  Chiaje,  149. 
Chill  ill  gout,  109. 

Chlorine  in  combination  with  iron  in  anaemia,  472. 

Chlorosis,  497;  bibliography,  497;  history,  498; 
definition.  500 ;  etiology,  502 ;  predisposing 
causes,  503;  exciting  causes,  512;  pathology, 
517 ;  general  outline  of  the  disease,  518 ;  patho- 
logical anatomy,  524;  special  symptomatology, 
532 ;  nature  and  pathogeny,  543  ;  complications 
and  sequelfe,  548  ;  diagnosis,  554  ;  duration  and 
prognosis,  557  ;  treatment,  560. 
Peogbessive  Pebnicious  ANiEMiA,  572;  biblio- 
graphy, 572 ;  history,  572 ;  general  definition, 
575 ;  etiology,  577 ;  course,  578 ;  pathological 
anatomy,  583 ;  special  symptomatology,  588  ;  na- 
ture and  pathogeny  of  the  disease,  594 ;  complica- 
tions and  sequelas,  595 ;  diagnosis,  597 ;  duration, 
issues,  prognosis,  601 ;  treatment,  601. 

Chlorosis  in  etiology  of  corpulence,  647. 

Chomel,  5,  14,  17,  20,  21,  119. 

Chorea,  a  complication  of  chlorosis,  558. 

Chossat,  170,  175,  176,  314,  372. 

Choulant,  818. 

Christie,  859,  868. 

Chrzonszewsky,  128. 

Cinchona  in  gout,  140  ;  in  rickets,  206. 

Circulation,  disturbances  of,  in  anaemia,  392 ;  in  ma- 
lignant lymphoma,  840 ;  organs  of,  changes  in, 
in  chlorosis,  528 ;  in  corpulence,  663,  691 ;  in 
scrofulosis,  810  ;  errors  of  development  of,  in  eti- 
ology of  chlorosis,  508. 

Clarke,  Lockhart,  864. 

Climate  in  anaemia,  463 ;  in  chlorosis,  562 ;  in  chronic 
articular  rheumatism,  81 ;  in  diabetes  mellitus, 
991 ;  in  etiology  of  acute  rheumatism,  14 ;  of  anae- 
mia, 320;  of  chlorosis,  512;  of  gout,  106;  of 
rickets,  170  ;  of  scrofulosis,  765. 

Cod-liver  oil  in  anaemia,  472  ;  in  chronic  articular 
rheumatism,  82  ;  in  diabetes  mellitus,  1000  ;  in 
malacosteon,  228 ;  in  rickets,  206 ;  in  scrofulosis, 
818. 

Cohnheim,  374,  589,  750,  756,  833. 

Colchicum  in  acute  rheumatism,  64 ;  in  gout,  138, 141. 

Cold  in  acute  rheumatism,  67,  68 ;  in  psoitis,  98 ;  in 
etiology  of  anaemia,  320 ;  of  diabetes  mellitus, 
870  ;  of  gout,  106 ;  drinks  in  etiology  of  diabetes 
mellitus,  1015. 

Cold-water  cure  in  corpulence,  728. 

Colin,  951. 

CoUes,  149. 


CoUineau,  219. 

Coma  in  diabetes  mellitus,  916. 
Concato,  69. 

Connective  tissue,  subcutaneous,  gouty  deposits  in, 
112. 

Constipation  in  acute  rheumatism,  a3 ;  in  anaemia, 
347  ;  in  chlorosis,  521 ;  in  scrofulosis,  798. 

Constitution  in  etiology  of  anaemia,  304  ;  of  chlorosis, 
506 ;  of  corpulence,  636. 

Convulsions  in  anaemia,  346,  389 ;  in  malignant  lym- 
phoma, 842. 

Cooper,  Astley,  389,  766. 

Corazza,  525. 

Come,  42. 

Comeliani,  891,  1002. 
Cornil,  117,  748. 

Corpulence,  6C5 ;  bibliography,  605 ;  history,  606; 
general  description,  612 ;  pathogeny,  616 ;  eti- 
ology, 629  ;  predisposing  causes,  629  ;  determin- 
ing causes,  643 ;  pathology,  649 ;  general  aspect 
of  the  disease,  649  ;  pathological  anatomy,  660  ; 
special  symptomatology,  667 ;  general  phenom- 
ena, 667 ;  local  symptoms,  671 ;  complications 
and  sequelae,  676 ;  diagnosis,  684  ;  duration,  ter- 
minations, and  prognosis,  686  ;  treatment,  695. 

Corpulence  in  etiology  of  diabetes  mellitus,  867. 

Corrigan,  26. 

Cossy,  837. 

Cough  in  chlorosis,  519,  541. 

Counter-irritants  in  chronic  articular  rheumatism,  82  ; 

in  gout,  142. 
Cowley,  859,  878,  1005. 
Cow's  milk  In  etiology  of  scrofulosis,  770. 
Coze,  63. 

Cruveilhier,  118, 148,  747. 
Cudowa,  waters  of,  in  anaemia,  471. 
CuUen,  13,  103,  107,  745,  746,  776,  1009. 
Cyon,  939,  940,  967. 
Czajewicz,  612. 
Czerny,  446,  846. 

Daletmple,  60. 
Daniel,  709,  710. 
Darwin,  1009. 
Davies,  65. 
Davy,  188. 
Debout.  1016. 
Debrou,  1016. 
Dechilly,  65. 
Deebray,  1015. 

Deglutition,  interference  with,  in  malignant  lympho- 
ma, 840. 
Delirium  in  anaemia,  346,  391. 
Denis,  301. 
Denis,  J.,  481. 

Deposits,  chemical,  character  of,  in  gont,  117. 
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Derivatives  in  gout,  142. 
Deagranges,  1015,  1031. 
Dcsmarres,  919. 
Deunos,  797. 

Development,  errors  of,  In  etiology  of  general  disor- 
ders of  nutrition,  267. 
Devergie,  1003. 

Diabetes  Insipidus,  1007;  bibliography,  1007; 
introduction  and  history,  1008 ;  definition,  1011 ; 
etiology  and  pathogeny,  1014;  symptomatology, 
1022 ;  pathological  anatomy,  1031 ;  diagnosis, 
1083;  results  and  prognosis,  1035;  treatment, 
1036. 

Diabetes  Mellitus,  851 ;  bibliography,  851 ; 
history,  858 ;  etiology,  862 ;  pathology,  871 ;  gen- 
eral description  of  the  disease.  871  :  pathological 
anatomy  and  chemistry,  880  ;  special  symptoma- 
tology^ 893 ;  state  of  the  urinary  and  sexual  ap- 
paratus, 893  ;  behavior  of  the  digestive  apparatus, 
909 ;  state  of  the  respiratory  apparatus,  913 ; 
state  of  the  nervous  system  and  of  the  organs  of 
special  sense,  914 ;  state  of  the  external  integu- 
ments, 920 ;  general  phenomena,  922 ;  theoi'y  of 
the  disease,  .  930 ;  increase  of  saccharinity  of  the 
blood  from  the  intestine,  951 ;  from  the  muscles, 
959 ;  from  the  mammary  glands,  959 ;  influence 
of  diminished  consumption  of  sugar,  960 ;  of  dis- 
orders of  nervous  system,  965  :  connection  of  the 
excretion  of  sugar  with  the  other  essential  symp- 
toms of  diabetes,  969 ;  diagnosis,  972 ;  course, 
duration,  results,  and  complications,  977 ;  prog- 
nosis, 982 ;  treatment,  983. 

Diabetes  mellitus,  a  complication  of  corpulence,  680, 
691. 

Diaphoresis  in  fever  caused  by  catching  cold,  244 ;  in 
muscular  rheumatism,  90 ;  in  dropsy  of  anaemia, 
492. 

Diaphragm,  changes  in,  in  corpulence,  662. 

Diarrhoea  in  anaemia,  347 ;  in  malignant  lymphoma, 
835 ;  in  scrofulosis,  798 ;  in  etiology  of  progres- 
sive pernicious  ansemia,  577. 

Diastase  in  diabetes  mellitus,  1003. 

Dickinson,  49,  61,  862,  864,  865,  866,  867,  876,  877, 
882.  883,  884,  885,  886,  888,  896,  897,  898,  903, 904, 
922,  923,  933,  947,  948,  980,  989,  995,  996,  1014, 
1016, 1021,  1025, 1026,  1031,  1032,  1033. 

Dieflfenbach,  480. 

Diehl,  1002,  1003. 

Diet  in  acute  rheumatism,  60 :  in  ansemia,  451 ;  in 
chlorosis,  560  ;  in  chronic  articular  rheumatism, 
82 ;  in  corpulence,  701 ;  in  diabetes  mellitus,  984 ; 
in  gout,  132,  140  ;  in  progressive  pernicious  anse- 
mla,  602 ;  in  rickets,  203 ;  improper,  in  etiology 
of  corpulence,  643  ;  of  diabetes  mellitus,  868  ;  of 
gout,  106  ;  of  malacosteon,  220 ;  of  rickets,  175 ; 
of  scrofulosis,  767. 


Digestion,  disorders  of,  in  aniemla,  847,  404  ;  in  chloro- 
bIb,  642 ;  in  corpulence,  676 ;  in  diabtftes  innipiduB, 
1028 ;  in  diabetes  mellitus,  871,  909  ;  in  gout.  111 ; 
in  rickets,  197  ;  in  scrof  ulosin,  798 ;  in  etiology  of 
antemia,  333. 

Diphtheria,  a  complication  of  Bcrofulosie,  811 ;  in  eti- 
ology of  scrofulosis,  773. 

Discharges,  pathological,  in  etiology  of  anajmia,  328 ; 
physiological,  increased,  in  etiology  of  amemia, 
323. 

Ditterich,  144. 

Dittrich,  749,  884. 

Diuretics  in  dropsy  of  ansemia,  492. 

Dobson,  859,  860,  890,  981. 

Dock,  935. 

Doepp,  770. 

Dohmen,  403. 

Dolaens,  774. 

Donkin.  989,  1005. 

Donovan.  819. 

Dowse,  50. 

Drachmann,  155,  156. 

Driburg,  waters  of,  in  anaemia,  471 ;  in  corpulence, 

715 ;  in  rickets,  206. 
Driessen,  921. 

Drinks,  various,  in  etiology  of  diabetes  mellitus,  870. 
Drivon,  215. 

Dropsy  in  anaemia,  349,  367 ;  in  corpulence,  691 ;  in 
diabetes  mellitus,  922;  in  malignant  lymphoma, 
835  ;  in  progressive  pernicious  anaemia,  579. 

Drummond,  891. 

Duchek,  901.  994. 

Duchesne-Duparc,  730. 

Duerkheim,  waters  of,  in  gout,  145. 

DufPey,  20.  58. 

Dufour,  173. 

Dujardin-Beaumetz,  63. 

Dumas,  480,  4S1,  487. 

Duncan.  499.  500,  525,  526,  527,  882,  1035. 

Durham,  219. 

von  Dusch,  904,  916. 

Dutcher,  887,  890. 

Duval,  776. 

Dysentery  in  etiology  of  acute  rheumatism,  19. 

Dyspnoea  in  anaemia,  346,  397,  402 ;  in  chlorosis,  519, 
541 ;  in  corpulence,  674  ;  in  malignant  lymphoma, 
840  ;  in  progressive  pernicious  anaemia,  579. 

Eah,  affections  of,  in  anaemia,  346 ;  in  diabetes  mel- 
litus, 919;  in  gout,  112;  in  scrofulosis,  795,  811. 
Eberth,  &37. 

Ebstein,  1002,  1003,  1006,  1016,  1026,  1027. 
Ecker,  124. 

Eckhard,  939,  940,  971,  1017,  1018,  1021,  1028. 
Edlefsen,  867. 
Eisenmann,  58,  64. 
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Bkmann,  219. 

Electricity  in  arthritis  deformans,  168 ;  in  chronic 
articular  rheumatism,  85  ;  in  diabetes  insipidus, 
1037  ;  in  gout,  145 ;  in  muscular  rheumatism,  92. 

Elliotson,  890,  1005. 

Elmen,  waters  of,  in  scrofulosis,  821. 

Elsaesser,  170,  191,  199. 

Bister,  waters  of,  in  anaemia,  472 ;  in  corpulence, 
72S. 

Emaciation  in  diabetes  mellitus,  873,  881 ;  in  malig- 
nant lymphoma,  634 ;  in  scrofulosis,  810. 
Emotional  causes  of  gout,  106. 
Ems,  water  of,  in  gout,  138. 
Engelmann,  928. 
Engclsted,  S.,  822. 
Enzmann,  506. 

Ephemeral  Fever.  See  under  Slight  Disorders  Caused 

by  Catching  Cold. 
Ephraim,  188,  189. 

Epilepsy  in  etiology  of  diabetes  insipidus,  1016 ;  of 
diabetes  meUitus,  864. 

Epileptiform  convulsions  in  anaemia,  389 ;  in  chloro- 
sis, 552. 

Erb,  418. 

Ergot  in  diabetes  insipidus,  1038. 
Erysipelas,  a  complication  of  scrofulosis,  811. 
Esmarch,  55,  68,  70. 
d'Espine,  Marc,  767. 

Ethane  chloride  in  acute  rheumatism,  69. 
Ether  in  acute  rheumatism,  69. 
Ettmueller,  769,  1009. 
Eucalyptol  in  diabetes  mellitus,  1003. 
Eulenburg,  495,  932,  942. 
Ewald,  942, 1006. 
Ewich,  144. 

Exercise,  physical,  in  anaemia,  427,  463 ;  in  chlorosis, 
561 ;  in  corpulence,  712,  722 ;  in  diabetes  melli- 
tus, 991  ;  in  scrofulosis,  817  ;  excess  or  want  of, 
in  etiology  of  anaemia,  316 ;  of  chlorosis,  510 ;  of 
corpulence,  646 ;  of  diabetes  insipidus,  1016 ;  of 
diabetes  mellitus,  870. 

Eye  symptoms  in  anaemia,  346 ;  in  corpulence,  661 ; 
in  diabetes  mellitus,  872,  917;  in  progressive 
pernicious  anaemia,  581 ;  in  scrofulosis,  795,  811. 

Fagge,  Hilton,  916. 
Falck,  C.  Ph.,  895,  954,  970, 1023. 
Fatigue,  prolonged,  in  etiology  of  anaemia,  316. 
Fatou,  50. 

Fatty  degenerations  in  chlorosis,  5.55. 
Fauconneau-Dufresne,  118,  913. 
Faure,  CI.,  817. 

Febrile  diseases,  as  complications  of  corpulence,  691  ; 
influence  of,  upon  diabetes  melUtuB,  874 ;  in  eti- 
ology of  diabetes  mellitus,  871. 

Pebris  Ephemera,  Herpetico,  Catarrhalis,  Rheumatica, 


etc.  See  under  Slight  Disorders  Caused  by  Catch- 
ing Cold. 

Feeding,  improper,  in  etiology  of  rickets,  174. 
Fehling,  918. 

Fehling's  test  for  sugar  in  the  urine,  976. 
Feist,  183. 

Fettleigkeit.    See  Corpulence. 
Fettsucht.    See  Corpulence, 
de  la  Feutrie,  Levacher,  211. 

Fever  in  acute  rheumatism,  32,  44 ;  in  chlorosis,  535 ; 
in  gout,  109 ;  in  progressive  pernicious  anasmia, 
582,  591 ;  in  psoitis,  98 ;  in  scrofulosis,  808 ;  in 
etiology  of  anaemia,  337  ;  enteric,  in  etiology  of 
chlorosis,  516 ;  intermittent,  in  etiology  of  chlor- 
osis, 516. 
Fick,  318. 

Fideris,  waters  of,  in  anaemia,  471. 
Fiedler,  16,  17,  18,  839. 
Figuier,  933. 
Fischer,  619,  867,  1016. 
Fisher,  192. 
Pleckles,  867. 
Fleischer,  619. 

Flemming,  612,  626,  62?,  629,  635,  667. 
Fles,  886,  888. 
Fletcher,  919,  920,  921. 
Flies,  163. 
Poediscb,  499,  525. 
Foerster,  149,  183. 
Folet,  922. 
PoUvarczny,  887. 
Fonberg,  891,  911. 
Fonseca,  893. 

Food,  deficient  supply  of,  in  etiology  of  anaemia,  310, 

333. 
Forbes,  119. 
Forget,  69, 1014. 
Formius,  169. 

Foster,  28,  820,  877,  885,  916,  921,  924,  947,  994,  995, 

996,  999,  1002. 
Fouquier,  504. 
Foui-croy,  102, 170. 
Fox,  750. 
Fraenkel,  750. 
Fraenzel,  70. 
Francis,  892. 
Prank,  J..  994. 

Frank,  Peter,  860,  864,  878,  893, 1009. 
von  Franque,  963. 

Pranzensbad,  waters  of,  in  anaemia,  472 ;  in  corpu- 
lence. 728 ;  in  gout,  138. 
Preiersbacb,  waters  of,  in  Baden.  206. 
Frerichs,  27,  49,  123,  158,  665,  886,  887,  888,  890.  930, 

943. 
Frese,  593. 
Prick,  911. 
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Friction  in  muscular  rheumatism,  0'2. 
Frieilberg,  21". 
KrieiUaender,  75'3,  753,  783. 
Kriodlel)en,  170,  17().  1S7,  188,  192. 
l-'riodreich.  218,  a'JD,  553,  908,  910,  1005. 
l''romherz,  120. 
Kroriep,  25,  87. 
FuchB,  792,  891. 

Fucus  vesiculosis  in  corpulence,  730. 
Fuehrer,  149,  531. 
Fuerbringor,  1005,  1006. 
Fuller,  21,  37,  19,  60,  61. 
Fumivall,  61. 

Furuncle,  a  complication  of  diabetes  mellitus,  821, 

Gaethoens,  881,  891,  892,  894,  898,  900,  901,  902, 

904,  912,  927,  929,  949.  996. 
Gairdncr.  103,  104,  110,  121,  141. 
Galen,  4,  109,  610,  858. 
Galenus,  745. 
Galezowski,  919,  1030. 
Gallois,  121,  907, 1027. 

Gangrene  in  diabetes  mellitus,  914,  922 ;  in  scrofulo- 

sis,  811. 
Ganster,  20. 
Garancier,  169. 

Garrod,  103,  104,  106,  110, 114, 117, 119,  120, 125,  680, 

904,  989. 
Gaspari,  219. 

Gsistein,  waters  of,  in  chronic  articular  rheumatism, 

84  ;  in  gout,  138. 
Gastric  catarrh,   chronic,  in  etiology  of  chlorosis, 

516. 

Gastric  juice,  changes  in,  in  diabetes  mellitus, 
911. 

Gastric  ulcer  a  complication  of  anaemia,  411. 

Gavarret,  .37,  298,  304,  499,  525. 

Oee,  171. 

Gegenbauer,  185. 

Geist,  304. 

Gendrin,  59,  SS5. 

General  Disorders  of  Nntrition,  249 ;  bib- 
liography, 249 ;  the  essential  natiire  and  gen- 
eral characters  of  disorders  ofnutrHion,  250  ;  in- 
trotluctory  remarks,  250  ;  general  pathogeny,  257  ; 
general  etiology,  260 ;  anatomical  alterations, 
270  ;  functional  disturbances,  272  ;  general  diag- 
nosis, 274 ;  course,  issues,  and  prognosis,  275 ; 
general  therapeutics,  278. 

For  Anaemia,  Chlorosis,  etc.,  See  under  Ancemia, 
Chlorosis,  etc. 

-Generative  functions,  disorders  of, 'in  ansemia,  353,  407; 
in  corpulence,  659 ;  in  diabetes  mellitus.  909  ;  in 
etiology  of  corpulence.  639 ;  use  of,  in  prophylaxis 
of  cori'ulence,  714 ;  organs,  changes  in,  in  chlo- 
rosis, 531. 


Oonth,  130,  898,  903. 

Qetitian  in  gout,  140  ;  in  rickets,  2U6. 

Geutilhommc,  1032. 

Genzke,  928. 

Gerhardt,  62,  63,  863,  865.  870,  875,  908,  990. 
Gerlach,  C,  36,  771,  772. 
Gesellius,  47i),  480,  482,  463. 
Gfroerer,  G.,  573,  677. 
Gibb,  919,  960. 

Glands,  cutaneous,  secretion  from,  in  corpulence,  657, 
671 ;  lymphatic,  affections  of,  In  scrofulosis,  782, 
798,  810  ;  in  etiology  of  scrofulosis,  763. 

Glisson,  168, 169,  170,  171,  172,  174. 

Glottis,  spasm  of.  in  rickets,  199. 

Gluten-bread  in  diabetes  mellitus,  987. 

Glycerine  in  diabetes  mellitus,  1001. 

Glycogenic  function  of  liver,  930. 

Goldschmidt,  918. 

Goltz,  G.,  942,  944. 

Golubew ,  418. 

Gorup-Besanez,  177,  214. 

Gottschalk,  69. 

Gout,  101 ;  bibliography,  101 ;  history,  102 ;  etiolo- 
gy, 103 ;  pathology,  106 ;  the  acute  paroxysm, 
108 :  the  irregular  chronic  form,  111 ;  pathological 
anatomy  and  chemistry,  117 ;  theory  of  the  dis- 
ease, 121 ;  diagnosis,  129 ;  course,  duration,  and 
issues,  130 ;  prognosis,  131 ;  treatment,  132  ;  of 
the  gouty  diathesis,  132 ;  of  the  paroxysm,  140  ; 
of  the  local  effects  of  gout,  143. 

Gout,  a  complication  of  corpulence,  679. 

von  Graefe,  A.,  491,  553,  918,  919,  941. 

Grape-cure  in  anaemia,  459. 

Graves,  20,  108. 

Graves'  disease  in  chlorosis,  553. 

Gravity,  specific,  of  urine  in  diabetes  insipidus,  1024 ; 

in  diabetes  mellitus,  896. 
Gray,  124. 
Grenet,  333. 

Griesinger,  14,  50,  241,  332,  442,  552,  864,  865,  866, 
867,  868,  870,  871.  875,  877,  883,  884,  888,  891,  892, 
894.  911,  914,  916,  917,  918,  919,  920,  921.  925,  954, 
960,  980,  982,  989,  996. 

GrisoUe,  20,  231. 

Grohe,  892,  893. 

Grosvenor,  145. 

Gruetzner,  1028. 

Gscheidlen,  1026,  1027. 

Gubler,  14,  963. 

Guenther,  772. 

Guenzler,  888,  910,  989. 

Gu6rin,  J.,  170.  172,  173,  175,  196. 

Gugert,  120. 

Gull,  61. 

Ourlt,  149. 

Gusserow,  298,  573,  576,  577,  583,  601,  602. 
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Haas,  1005. 

Hadra,  1016. 

(le  Haen,  788. 

Haesur,  819,  1036. 

Hair,  changes  in,  in  ansemia,  351. 

Hall,  MarshaU,  380. 

Hall,  waters  of,  in  scrofulosis,  821. 

Haltenhoff,  919. 

Hainernyk,  401,  537. 

Hamilton,  797. 

Hannon.  499,  569. 

Hannover,  908. 

Hardy,  792. 

Harley,  875,  933,  942. 

Harms,  771,  772. 

Harnack,  888,  910,  1002. 

Hartenstein's  leguminose  in  prophylaxis  of  scrofulo- 
sis, 815. 
Hartmann,  42. 
Hartsen,  887,  888. 
Harvey,  611,  709,  717,  718,  719. 
Hasse,  O.,  482,  483,  487. 
Haughton,'1033 
Hauner.  183. 
Havemann,  491. 
Haygarth,  56,  149. 

Heart,  affections  of,  in  acute  rheumatism,  47 ;  in 
anaemia,  392 ;  in  chlorosis,  536,  550 ;  in  corpu- 
lence, 662,  674  ;  in  malignant  lymphoma,  834 ;  in 
progressive  pernicious  ansemia,  579 ;  in  etiology 
of  corpulence,  648. 

Heat  in  chronic  articular  rheumatism,  82  ;  in  psoitis, 
98 ;  in  etiology  of  anssmia,  320  ;  removal  of,  in 
etiology  of  slight  disorders  caused  by  catching 
cold,  232. 

Heaton,  319. 

Hebra,  366,  678,  792,  793,  824. 
Hecker,  C,  574. 
Heegard,  987. 
Heidenhain,  314,  912,  937. 
Heidenheim,  672. 

van  der  Heijden,  1014,  1015,  1016, 1027,  1030. 
Heilbronn,  waters  of,  in  scrofulosis,  820. 
Heim,  450. 
Heintz,  963. 

Heitzmann,  177,  179,  221. 
Helfreich,  869. 

Heller,  910,  911,  912.  920,  960. 
Heller's  test  for  sugar  in  the  urine,  975. 
Hell  ft,  821. 
H6mey,  960. 

Hemlock  in  scrofulosis,  818. 

Hemorrhages  in  malignant  lymphoma,  842;  in  pro- 
gressive pernicious  anaemia,  581 ;  cerebral,  a 
complication  of  anaemia,  411 ;  of  chlorosis,  551 ; 
of  corpulence,  691 ;  hemorrhages  in  etiology  of 


anaemia,  326 ;  of  corpulence,  648 ;  of  progressive 

pernicious  aniemia,  577. 
Hemorrhagic  diathesis  in  anaemia,  373 ;  in  etiology  of 

scrofulosis,  763. 
Hemorrhoids  in  corpulence,  604,  677. 
Hempel,  960. 
Henneberg,  623. 
Henoch,  18. 
Henrat,  H.,  883. 
Henry,  890. 
Hensen,  931,  937,  941. 
H6rard,  748. 
Herberger,  521,  525. 

Hercules  baths  in  Mehadia,  in  chronic  articular  rheu- 
matism, 84. 

Heredity  in  etiology  of  chlorosis,  506 ;  of  corpulence, 
630 ;  of  diabetes  insipidus,  1015 ;  of  diabetes 
mellitus,  863 ;  of  general  disorders  of  nutrition, 
263  ;  of  gout,  103 ;  of  rickets,  173 ;  of  scrofulosis, 
763. 

Hermann,  L.,  317,  434. 

Herpes  Liabialis,  with  Feverish  Cold.  See  under 
Slight  Disorders  Caused  by  Catching  Cold. 

Herpetic  Fever.  See  under  Slight  Disorders  Caused 
by  Catching  Cold. 

Heubner,  69. 

Hewson,  Addinel,  1015. 

Heymann,  S3. 

Hicks,  Braxton,  479. 

Hiller,  885,  887. 

Hippocrates,  4,  13,  102,  105,  169,  498,  609,  714,  744, 
745. 

Hirsch,  15, 50,  499,  507,  511,  512,  765,  770,  862. 
Hirschsprung,  183,  867. 
His,  547. 

Hodgkin,  831,  832. 
Hoefer,  499,  525. 
Hoefle,  920. 

Hofmann,  Fr.,  611,  619,  621,  622,  623,  624,  704. 

Hofmann,  K.  B.,  901,  1024. 

Hoffmann,  891,  933. 

Hoffmann,  F.  A.,  942,  945,  958,  959. 

Hoffmann,  Fr.,  313,  499. 

Hogg,  1000. 

Hohl,  170. 

Homburg,  waters  of,  in  gout,  138. 
Home,  859. 
Homolle,  G.,  798. 

Hoppe-Seyler,  42, 158,  340,  611,  619,  891. 

Houghton,  903. 

HruschkR,  69. 

Huber,  16,  18. 

Huenefeld,  901. 

Huenefeldt,  908. 

Hueter,  10,  13,  22,  23,  24,  27, 86,  75,  83,  102,  128,  148, 
491,  763,  826. 
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Hnette,  20. 

Hufeland,  169,  746,  762,  768,  776,  817,  818,  996,  1002. 
Huppert,  215,  339,  340,  373,  455,  949,  9C3. 
Ihi8s,  499,  507,  768. 
Hutchinson,  890. 

Hysteria,  a  complication  of  chlorosis,  552 ;  in  etiology 
of  diabetes  insipidus,  1016. 

ICTEBUS  in  diabetes  mellitus,  912;  in  malignant 

lymphoma,  841. 
Immcmmnn  on  Corpulence,  605. 
Immermanu  on  General  Disorders  of  Nutrition,  249. 
Imnau,  waters  of,  in  anaemia,  471. 
Infective  processes  in  etiology  of  ansemia,  332. 
Ingerslev,  867. 

Injury  in  etiology  of  arthritis  deformans,  153 ;  of  dia- 
betes insipidus,  1015 ;  of  diabetes  mellitus,  867  ; 
of  gont,  106. 

Intestines,  changes  in,  in  diabetes  mellitus,  880,  883. 
Iodine,  preparations  of,  in  ansemia,  472 ;  in  arthritis 

deformans,  162  ;  in  corpulence,  730  ;  in  diabetes 

mellitus,  1003  ;  in  scrofulosis,  818. 
Iron  in  anaemia,  465 ;  in  chlorosis,  566 ;  in  chronic 

articular  rheumatism,  82 ;  in  corpulence,  715  ;  in 

diabetes  mellitus,  995, 1003  ;  in  malacosteon,  228 ; 

in  progressive  pernicious  anaemia,  602 ;  in  rickets, 

206 ;  in  scrofulosis,  821. 
Isambert,  797. 
Isenflaum,  864. 
Iwanoff,  960. 

Jabohandi  in  diabetes  insipidus,  1038. 

Jackfioh,  1005,  1016. 

Jacobs,  lOOG. 

Jacoby,  E.,  867, 

Jaeger,  919, 

Jaffe,  41. 

Jaff6.  891,  892. 

Jahn,  119,  120. 

Jarrold,  1016. 

Jeanneret,  900. 

Jeitteles,  730. 

Joints,  contraction  of,  in  acute  rheumatism,  38;  in 
arthritis  deformans,  157 ;  in  gout,  117  ,  in  scro- 
fulosis, 780,  787,  802. 

Jones,  Bence,  871,  876,  893,  980. 

Jones,  Handfleld,  1016,  1037. 

JordaO,  910,  919. 

Juergensen,  479. 

Jnman,  60. 

Juniper  in  dropsy  of  anaemia,  498. 

Kaemhitz,  867. 
Kaempf,  769. 
Kaposi,  793. 
Karth,  910,  919. 


Kaiilich,  907. 
Kaupp,  898,  908. 
Kehrer,  195. 
Ki-Ucr,  892. 
Kemmcrich,  611,  618. 
Kennedy,  996 
K6rangel,  Rion,  SS3. 
Kersten,  61. 

Kidneys,  aflfections  of,  in  acute  rheumatism,  42 ;  in 
corpulence,  666 ;  in  diabetes  mellitus,  880,  888  : 
in  diabetes  insipidus,  1032 ;  in  gout,  114  ;  in  ma- 
lignant lymphoma,  838 ;  in  scrofulosis,  810. 

Kien,  1010, 1016,  1032. 

Kiener,  1010. 

Kilian,  212,  215. 

Kirsten,  960. 

Kissingen,  waters  of,  in  anaemia,  472 ;  in  corpulence, 

728;  in  gout,  138, 
Kiwisch,  299. 

Klebs,  184,  185,  186,  750,  751,  770,  771,  882,  885,  886, 

887,  888,  941,  955. 
Klein,  171. 
Klingelhoefer,  483. 
Knapp,  918. 

Knapp's  test  for  sugar  in  the  urine,  976. 
Knauthe,  822. 
KnolL  1018. 

Koch,  124, 125,  910,  920,  996. 
Koebner,  174,  200. 
Koehle,  619. 

Koelliker,  170,  185,  418,  668. 

Koenig,  491. 

Koemer,  813. 

Koester,  752,  760,  789. 

Kohts,  152. 

Kolbe,  1039. 

Kortum,  746,  762,  776. 

Koumys  in  diabetes  mellitus,  990. 

Kratschmer,  994,  995,  996,  997,  1006. 

Kraussold,  894,  1002. 

Krauter,  20. 

Krebs,  83. 

Kretschy,  994,  997. 

Kreuser,  18. 

Kreuznach,  waters  of,  in  scrofulosis,  821. 

Krusenstern,  1005. 

de  Krzowitz,  Tmka,  1009. 

Kuehn,  619. 

Kuehne,  364,  625,  892,  914,  933,  934,  974,  1000. 
Kuehte,  914. 

Kuelz,  28,  870,  873,  878,  879,  882,  888,  894,  895,  897, 
901,  907,  908,  910,  911,  912,  919,  920,  928,  929,  942, 
947,  950,  95:J,  954,  971,  985,  987,  988,  989,  990,  991, 
996,  997,  999,  1006,  1016,  1020,  1026,  1027,  1028, 
1031,  1037. 

Kuentzel,  942. 
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Kuettner,  170. 
Kunde,  917. 
Kunze,  68. 

Kiissmaul,  389,  886,  887,  890,  891,  914,  916,  917,  958, 
1008. 

IjABOulbene,  37. 

Lacombe,  1013,  1014,  1015,  1016,  1031. 

Lactation,  in  etiology  of  anasmia,  324 ;  in  chlorosis, 

515  ;  care  in,  in  prophylaxis  of  ansetnia,  431. 
Lagnnec,  400,  746,  747,  749. 
Laikowsky,  1003. 
Lamb,  831. 
Lambl,  88'1. 

Lampferhoff,  910,  919,  920. 
Lancereaux,  128,  1014,  1015,  1016,  1032. 
Lancisi,  16. 

Landeck,  waters  of,  in  chronic  articular  rheumatism, 
84. 

Landois,  475,  480. 
Landouzy,  922. 
Landr6-Beauvais,  149. 
Landrieux,  797. 
Lange,  16. 
Langenbeck,  920. 
Langhans,  831,  832,  833. 
Langiewicz,  864. 
Las6gue,  162,  170,  223. 
Lauderer,  920. 
Laugier,  1027. 
Laycock,  1030,  1038. 

Lead,  acetate  of,  in  acute  rheumatism,  70  ;  in  diabe- 
tes insipidus,  1038. 
Lead  poisoning  in  etiology  of  gout,  106. 
Leber,  1006. 

Lebert,  15.  36,  17, 18,  21,  37,  39,  40,  49,  50,  51,  53,  56, 
59,  61,  63,  149,  747,  748,  751,  760,  765,  769,  793, 
803,  981,  996. 

Lecanu,  297,  304,  890. 

Leconte,  942,  960. 

Lecorch6,  919,  949. 

Legroux,  65. 

Lehmann,  C.  G.,  29,  40,  120,  121,  124,  177,  188,  189, 

215,  891,  896.  920,  930,  951,  960,  995,  1026. 
Leiarink,  475,  477,  479. 
Lemaitre,  920. 
Lemke,  339. 

Lemon- juice  in  acute  rheumatism,  60. 
Letellier,  175. 

Leube,  40,  443,  454,  492,  870,  875,  894,  996,  1003. 
Lendet,  865,  1032. 

Leuk,  waters  of,  in  chronic  articular  rheumatism, 
84. 

Leupoldt,  884. 
Lewin,  619. 

Leyden,  .342,  376,  619,  1016. 


Liebermann,  38. 

LiebermeiBter,  332,  337,  341,  446,  447,  492,  660,  666, 

6b2,  683,  714. 
von  Liebig,  J.,  312,  423,  424,  611.  087. 
Liebig's  soup  in  prophylaxis  of  ecrofuloais,  815. 
Liebreich,  O.,  141,  918. 

Ligaments,  changes  in,  in  arthritis  deformans,  157. 
Liger,  118. 

Light,  want  of,  in  etiology  of  anaemia,  315. 
Liman,  912. 
Limann,  894. 

Lime,  carbonate  and  phosphate  of,  deposit  of,  in  gout, 
117. 

Lime,  phosphate  of,  in  scrofulosis,  818. 
Lime-water  in  gout,  139  ;  in  rickets.  205. 
Limousin,  447. 

Liniments  in  chronic  articular  rheumatism,  82. 
Lipomatosis  universalis.    See  Corpulence. 
Lipowitz,  144. 
Lischer,  611. 
Lister,  437. 

Lithia,  carbonate  of,  in  gout,  139,  144, 
Litzmaun,  219. 

Liver,  changes  in,  in  corpulence,  659,  664 ;  in  diabetes 
mellitus,  884,  912 ;  in  maUgnant  lymphoma,  838 ; 
in  rickets,  198 ;  in  scrofulosis,  810. 

Liver,  glycogenic  function  of,  930. 

Livingstone,  765. 

Lobstein,  219,  226, 

Loeb,  1028. 

Lohmeyer,  918. 

Lomikowsky,  996. 

Lower,  481. 

Lubimoff,  883. 

Luchsinger,  934,  935,  9.36.  937.  944.  945,  946,  948.  953, 

989. 
Lucian,  102. 
Ludwig.  403. 
Lugol,  818,  819,  820. 

Lungs,  affections  of,  in  acute  rheumatism,  50 ;  in 
corpulence,  662;  in  diabetes  mellitus,  880,  883. 
913;  in  malignant  lymphoma,  838;  in  rickets, 
199 ;  in  scrofulosis,  780,  790,  807 ;  in  etiology  of 
corpulence,  648. 

Luschka,  636. 

Lusitanus,  Zacutus,  169,  868. 
Lusk,  933. 

Luxeuil,  waters  of,  in  chronic  articular  rheumatism, 
84. 

Luys,  881,  1016,  1027,  1032,  1033. 
Lycurgus,  609. 

Lymphatic  Glands  in  General,  AfEections  of.  Sec 

under  Scrofulosis. 
Lymphatic  glandular  apparatus,  affections  of,  m 

etiology  of  scrofulosis,  763. 
Lymphosarcoma.    See  under  Scrofulosis. 
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Macnrio,  40. 
Macbriilc,  59. 
MiicUlcUan,  7C7. 
MacDonuell,  932,  935. 
Maclagan,  1040. 
Magemlii;,  4S0. 
.Magnimt,  1013. 
Magnesia  in  gout,  139. 
Maier,  R.,  8-10. 
Muitlaud,  891. 

illulucosteon,  209;  bibliography,  209;  history, 
310 ;  morbid  anatomy  and  chemistry,  211 ;  etiol- 
ogy and  pathogeny,  218;  symptomatology  and 
course,  222 ;  duration,  issues,  and  complications, 
22f> ;  diagnosis,  226 ;  prognosis,  227 ;  treatment, 
228. 

Malaise  in  the  fever  brought  on  by  catching  cold,  238. 
Malignant  growths  in  etiology  of  ansemia,  330. 
Malignant  lymphoma.    See  under  Scrofulosis. 
Malt-extract  in  anaemia,  474. 
Maly,  974. 

Manassein,  359.  <^ 
Manassein's  test  for  sugar  in  the  urine,  976, 
Marasmus  in  anaemia,  351,  369. 
Marcet,  932 

Marchand,  170,  177,  188,  189. 

Marienbad,  waters  of,  in  corpulence,  723 ;  in  gout, 
1.3S. 

MarjoUn,  173,  219. 

Marme,  S63. 

Marsh,  864,  890. 

Martin,  Moutard,  1016. 

Martineau,  881,  1032. 

de  MarUni,  120. 

Massmann,  475. 

Massot,  1016,  1032. 

Maxwell,  1031. 

Mayer,  Aug.,  49,  50,  119. 

Mayer,  J.,  805,  866,  1006. 

McGregor,  890,  910,  911,  912,  920,  994. 

Mead,  Richard,  884. 

Measles  in  etiology  of  scrofulosis,  773. 

Meckle,  J.  P.,  509,  634,  656,  681. 

Mdhu,  37,  74. 

Meinel,  812. 

Meissner,  G.,  124,  125,  932. 

Meningitis  in  acute  rheumatism,  50  ;  in  rickets,  199. 

Menstruation,  disorders  of,  in  chlorosis,  542  ;  in  etiol- 
ogy of  ansemia,  324  ;  of  chlorosis,  513. 

Mcran,  grape-cure  at,  in  anasmia,  459. 

Mercury  in  malignant  lymphoma,  845  ;  in  scrofulosis, 
818. 

von  Mering,  1006. 
Mertens,  16, 
Meyer,  H.,170, 
Meyer,  M.,  163, 


Mialhe,  861,  960,  995. 

Micturition,  disturbances  of,  in  diabetes  mellitus,  908. 
Milk  in  diabetes  mollituB,  989 ;  in  etiology  of  scrofu- 
losis, 770, 
Millard,  Orson,  1006. 
Milnc-Edwards,  175,  176. 

Mineral  waters  in  anajmia,  471 ;  in  chronic  articular 
|i  rheumatism,  8*1;  in  corpulence,  715,  72;j;  in  dia- 
betes mcllitua,  996, 1004 ;  in  gout,  136  ;  in  rickets, 
206 ;  in  scrofulosis,  820. 

Mitchell,  Weir,  918. 

I  Mitscherlich's  test  for  sugar  in  the  urine,  976, 
Mittler,  482. 

Mode  of  life,  change  of,  in  etiology  of  chlorosis,  516, 

Molecular  metamorphosis  in  anaemia,  374. 

Moleschott,  423,  424, 

Moller,  26,  183. 

Monestier,  333. 

Monneret,  38,  914. 

Monro,  118. 

Monsummano,  baths  of,  in  chronic  articular  rheuma- 
tism, 85. 

Mont-Dor6,  waters  of,  in  clironic  articular  rheuma- 
tism, 84. 
Montegazza,  896. 

Montreux,  grape-cure  at,  in  ansemia,  459. 
Moore's  test  for  sugar  in  the  urine,  975, 
Moos,  J.,  339,  936. 
Morel,  171. 
Moretto,  763. 

Morgagni,  148,  509,  745,  831. 
Mors,  215,  225. 
Morton,  745,  S64. 

Mosler,  304,  425,  446,  601,  881,  898,  903,  910,  928, 1016, 
1026,  1032. 

Motion,  impairment  of,  in  arthritis  deformans,  154. 
Moura,  333. 
Muck,  215,  225. 

Mucous  membranes,  affections  of,  in  acute  rheuma- 
tism, 50  ;  in  ansemia,  344,  346,  365  ;  in  chlorosis, 
519 ;  in  malignant  lymphoma,  837 ;  in  scrofulosis, 
779,  782,  794. 

Mueller,  H.,  170,  185. 

Mueller,  J.,  480,  1002,  1006, 

Mueller,  W.,  339,  490,  882,  971,  1019. 

Muench,  886. 

Munk,  Ph.,  70,  619,  882,  941. 
Murchison,  841. 

Murmurs,  circulatory,  in  anffimia,  397 ;  in  chlorosis, 

520,  537  ;  in  progressive  pernicious  aneemia,  580. 
Murray,  20, 

Muscles,  affections  of,  in  acute  rheumatism,  47 ;  in 
ansemia,  379 ;  in  arthritis  deformans,  158 ;  in 
chlorosis,  539;  in  corpulence,  664;  in  diabetes 
mellitus,  881,  915 ;  in  gout,  113 ;  in  malacosteon, 
217, 
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Musgrave,  103,  106. 
Musk  in  au83mia,  493. 
de  Mussy,  Gu6neau,  801. 

Nails,  changes  in,  in  anaemia,  351 ;  in  diabetes  mel- 
litus,  922. 

Nasse,  297.  328,  403,  890,  910,  920,  928,  937,  964. 
Nauheim,  waters  of,  in  chronic  articular  rheumatism, 
84. 

Nauinnnn,  473. 
Naumann,  O.,  819. 

Naunyu,  398,  892,  900,  901,  912,  935,  937,  938. 
Nausea  in  aniemia,  346 ;  in  diabetes  mellitus,  871. 
N6grier,  818. 
Neill,  227. 
N61aton,  790. 
Nencki,  938. 

NenndorfE,  waters  of,  in  goat,  144. 

Noris,  waters  oE,  in  chronic  articular  rheumatism,  84. 

Nervous  symptoms  in  acute  rheumatism,  42  ;  in  anffi- 
mia,  346,  348,  382,  411 ;  in  chlorosis,  523,  540 ;  in 
diabetes  mellitus,  871,  914 ;  in  malacosteon,  223 ; 
in  malignant  lymphoma,  841. 

Nervous  system,  changes  in,  in  arthritis  deformans, 
160  ;  changes  in,  in  etiology  of  arthritis  defor- 
mans, 151 :  of  diabetes  insipidus,  1015 ;  of  dia- 
betes mellitus,  864,  965. 

Nestle's  food  in  prophylaxis  of  scrofulosis,  815. 

Neubauer,  903,  975,  1036. 

Neudoerffer,  479. 

Neuenahr,  waters  of,  in  diabetes  mellitus,  996,  1004 ; 

in  gout,  138. 
Neuflfer,  1014,  1019,  1032,  1033,  1035, 
Neukomm,  907. 

Neuschler,  895,  954,  1015, 1019,  1023. 

Niedergesaess,  867,  898. 

Niemeyer,  50,  69,  82,  450,  820,  822. 

von  Niemeyer,  F.,  471,  505,  511,  513,  566,  568. 

Nitzelnadel,  920. 

Noellner,  1028. 

Nothnagel,  389. 

Novellis,  1028. 

von  Nussbaum,  821. 

Nutrition,  General  Disorders  of.    See  under  General 

Disorders  of  Nutrition. 
Nutrition  of  the  body,  changes  in,  in  ansemia,  369 ;  in 

scrofulosis,  808. 

Obesitt.    See  Corpulence. 

Occupation  in  etiology  of  acute  rheumatism,  16, 

Oehme,  69. 

Oesterlen,  F.,  829. 

Oeynhausen,  waters  of,  In  chronic  articular  rheuma- 
tism, 84  ;  in  scrofulosis,  821, 
Ogle,  999. 

Oligaemia.    See  under  Ana;mia. 


Oilier,  128,  172. 
Ollivier,  mi,  841,  963. 
OoBterdick-Schacht,  1009. 

Opiates  in  acute  rheumatism,  69  ;  in  chronic  articular 
rheumatism,  83  ;  in  diabetes  insipidus,  1037  ;  in 
diabetes  mellitus,  994 ;  in  gout,  141 ;  in  muscular 
ilieumatism,  91,  92. 

Oppolzer,  870,  960,  1029. 

Or6,  936. 

Ormerod,  49. 

Ossowidski,  918, 

Ott,  894. 

Ovaries,  changes  in,  in  chlorosLs,  531 ;  in  malignant 
lymphoma,  838 ;  errors  of  development  of,  in  eti- 
ology of  chlorosis,  508. 

Pasenstecheb,  225. 
Paget,  113. 

Pain  in  acute  rheumatism,  32 ;  in  ansemia,  348 ;  in 
arthritis  deformans,  153  ;  in  gout,  108,  115  ;  in 
malacosteon,  222  ;  in  malignant  lymphoma,  841 ; 
in  muscular  rheumatism,  88 ;  in  psoitis,  97. 

Pahner,  987. 

Palpation  in  diagnosis  of  corpulence,  685. 

Palpitation  in  chlorosis,  519,  537. 

Pancreas,  changes  in,  in  corpulence,  664 ;  in  diabetes 

mellitus,  887  ;  in  malignant  lymphoma,  839. 
de  la  Panouse,  L6on,  611. 
Panum,  301,  314,  315,  480,  481,  487. 
von  Pap,  1006. 
Paracelsus,  859. 

Parasites,  animal,  ih  etiology  of  ansemia,  332. 
Parkes,  319,  902. 
Parkin,  139. 

Parotid  gland,  changes  in,  in  malignant  lymphoma, 

839. 
Parrot.  174. 
Parry,  106,  171. 

Pathological  discharges  in  etiology  of  ansemia,  328 : 
processes  in  etiology  of  general  disorders  of  nutri- 
tion. 267. 

Paul,  Constantin,  797. 

Paulus  of  Aegina,  4, 

Pavy.  864,  875,  891,  892,  896,  910,  919,  920,  923,  932. 

935,  936,  937,  938,  939,  940,  942,  943,  946,  987, 

989,  994. 
Pawlinoff,  962. 
Pearson,  766. 
Pelletan,  59. 
Percival,  818. 

Percussion  in  diagnosis  of  corpulence,  685. 
Percy,  882, 

Pericardium,  effusion  into,  in  progressive  pernicious 

ansemia,  579. 
Periosteum,  affections  of,  in  scrofulosis,  789. 
Peritoneum,  changes  in,  la  corpulence,  664 . 
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Perl,  359.  574. 
Perls,  881. 

Perroton,  Levrat,  881. 

Petcrathal,  waters  of,  In  rickets,  206. 

Petit,  Charles,  119. 

Petit,  J.  L.,  1T4. 

P6trequin,  499. 

Pottenkofer,  313,  611,  618,  898,  899,  912,  926,  927,  949, 

958,  9t)l. 
Potters.  875,  891,  894,  907,  916. 
Peyrani,  1018, 1021. 

Pfttoflcrs,  waters  of,  in  chronic  articular  rheumatism, 

84 :  in  gout,  138. 
Pfeufer,  22. 
paneger,  390,  403. 

Pharyngitis  in  acute  rheumatism,  50. 

Phillips,  574,  766,  769,  775,  807,  812. 

Phthisis  a  complication  of  ansemia,  410  ;  of  chlorosis, 
549  ;  of  diabetes  mellitus,  913. 

Physiological  constitution  in  etiology  of  general  dis- 
orders of  nutrition,  267 ;  discharges,  increased,  in 
etiology  of  ansemia,  323. 

Picot,  21. 

Pidoiix,  5,  20. 

Pink,  937. 

Piorry,  983,  1016. 

Pitha,  802. 

Plagge,  982,  1027. 

des  Planches,  Tanquerel,  504. 

Plato,  608. 

Playfair,  423,  424. 

Pleura,  affections  of,  in  acute  rheumatism,  50 ;  in 
diabetes  mellitus,  883 ;  in  progressive  pernicious 
ansemia,  579. 

Plinius,  818. 

Ploch,  941. 

Plombidres,  waters  of,  in  chronic  articular  rheuma- 
tism. 84 ;  in  gout,  138. 
Plosz,  938. 
Plutarch,  609. 

Pneumatic  treatment  of  corpulence,  729. 
Pneumonia  in  diabetes  mellitus,  883,  913. 
Poggiale,  934,  995. 
Pokrowsky,  468. 
Pole,  859. 
Polli,  911. 

Polysarkia.    See  Corpulence. 

Ponfick,  858,  359,  480,  483,  485,  486,  487,  489,  574, 
585,  587. 

Poorness  of  Blood.   See  under  Ansemia. 
Popoff,  874,  99(5,  999. 
Popp,  299,  526. 
PorUl.  169,  172. 
Portland's  powder  in  gout,  140. 
Potassium,  acetate  of,  in  dropsy  of  ansemia,  492  ;  bro- 
mide of,  in  ansemia,  495  ;  in  diabetes  insipidus. 


1037;  in  diabetes  mollitug,  995 ;  in  combination 
with  Iron  in  chlorosis,  571 ;  carbonate  of,  in  gout, 
139;  Iodide  of,  in  arthritis  deforniaUH,  162;  la 
chronic  articular  rheuinatism,  82;  In  diabetes 
melUtufl,  1003 ;  in  gout,  145 ;  in  malignant  lym- 
phoma, 845 ;  suits  of,  in  combination  with  iron  in 
aniemia,  471. 

PrsBCordial  anxiety  in  ana}mia,  846. 

Pregnancy  in  etiology  of  anaimla,  298 ;  of  chlorosis, 
515 ;  of  malacosteon,  218 ;  of  |)rogre88ive  perni- 
cious ansemia,  577. 

Pr6vost,  480,  481,  487. 

Pribram,  lOKi,  1023,  1025,  1026,  1027,  1031,  1032. 
Pringle,  16. 

Prognosis.    Sec  Different  Diseases. 
Progressive  Pernicious  Anremia.  See  under  Chlorosis. 
Progressive  pernicious  anmmia  in  etiology  of  corpu- 
lence, 647. 
Prophylaxis.    See  Different  Diseases. 
Prosch,  214. 

Prout,  120,  121,  863,  864,  871,  898,  901,  916,  980,  987, 

989. 
Pruner.  3.33. 

Psychical  influences,  .in  etiology  of  ansemia,  325 ;  of 
chlorosis,  517 ;  of  general  disorders  of  nutrition, 
269. 

Puerperal  state  in  etiology  of  acute  rheumatism,  19. 

Pulse  in  acute  rheumatism,  32 ;  in  ansemia,  344  ;  in 
the  fever  brought  on  by  catching  cold,  239 ;  in 
gout,  109 ;  in  malignant  lymphoma ,  841. 

Pyaemia,  a  complication  of  scrofulosis,  811. 

Pyrenees,  waters  of  the,  in  corpulence,  715. 

Pyrmont,  waters  of,  in  ansemia,  471. 

Quassia  in  gout,  140. 
Quelmalz,  653. 
Quincke,  46. 

Quinine  in  acute  rheumatism,  67 ;  in  chronic  articu- 
lar rheumatism,  82 ;  in  diabetes  mellitus,  1003 ; 
in  malignant  lymphoma,  845 ;  in  progressive  per- 
nicious ansemia,  602. 

Racibobski,  69. 

Radziejewski,  611,  622,  623,  725, 1000. 
Radziewski,  330. 

Ragatz,  waters  of,  in  chronic  articular  rheuinatism, 
84. 

Ragsky,  188. 
Ranke,  319,  339,  920. 
Ranke,  H.,  120,  124. 
Ranke,  J..  27,  .381. 
Ranvier,  185,  832,  841. 
Rapmund,  20. 
Rasmussen,  987. 
Rauch,  26. 
Rauehfuss,  17. 
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Rautenborg,  479,  482. 
Rayor,  119,  121,  871,  S75. 
Raymond,  56. 

von  Recklingliausen,  881,  SSS. 

Redenbacher,  339. 

Rees,  60,  170,  215,  891. 

Reeves,  49. 

Regemorter,  168. 

Reich,  898,  928. 

Reichard,  1005. 

Reid,  745,  746. 

Reinhard,  748. 

Reith,  1015. 

Remak,  145,  151,  152,  154,  163. 

Renchthal,  waters  of  the,  in  Baden,  in  rickets,  206. 

Renvier,  117. 

Repose,  prolonged,  in  etiology  of  anaemia,  316. 

Respiration  in  acute  rheumatism,  32 ;  in  chlorosis, 
519,  541 ;  in  corpulence,  674 ;  in  malignant  lym- 
phoma, 840  ;  in  rickets,  198 ;  organs  of,  changes 
in,  in  corpulence,  676,  6.91 ;  in  diabetes  mellitus, 
913. 

Reusner,  169. 

Reyher,  26. 

Reynoso,  942,  913,  960. 

Rlieumatic  Affections  of  tlie  Joints  and 
Muscles,  Rheumatism,  3;  bibliography, 
3;  introductory  remarks,  4. 

PoLTABTHiTis  Rheumatioa  Acuta,  12  ;  bibliogra- 
phy, 12;  etiology  and  pathogeny,  14  ;  pathology, 
32  ;  general  outline  of  the  disease,  32  ;  pathologi- 
cal anatomy,  35 ;  analysis  of  indivilual  symp- 
toms, 38 ;  condition  of  the  joints,  38 ;  state  of  the 
skin,  39 ;  state  of  the  urine  and  urinary  organs, 
40  ;  state  of  the  nervous  system,  42 ;  febrile  phe- 
nomena, 44 ;  complications,  46  :  course  and  dura- 
tion, 52 :  diagnosis,  54 ;  issues  and  sequelae ;  prog- 
nosis, 56 ;  treatment,  58. 

GONORKHCEAL  Abthbitis,  71 ;  bibliography,  71 ; 
etiology,  72 ;  symptomatology,  73 ;  treatment,  74. 
Abthbitis  Rhetjmatica  Chbonica,  75 ;  etiology,  75 ; 
pathological  anatomy,  76 ;  symptomatology,  77 ; 
diagnosis  and  prognosis,  80  ;  treatment,  81. 

Myopathia,  ob  Myalgia  Rheumatioa. 

Muscular  Rheumatism,  86 ;  bibliography,  86 ; 
etiology,  88 ;  symptomatology,  88 ;  diagnosis,  89 ; 
treatment,  90  : 7'keumatism  of  the  head,  90  ;  of  the 
cervical  muscles.  91 ;  of  the  pectoral  and  inter- 
costal muscles,  92 :  of  the  humeral  and  scapular 
mitscles,  93 ;  lumbago,  93. 

Psoitis  and  Peripsoitis,  96  ;  bibliography,  9() : 
pathology,  96 ;  symptomatology,  97 ;  treatment, 
98. 

Rheumatic  Fever.  See  Under  Slight  Disorders  Caused 

by  Catching  Cold. 
Rheumatism  a  complication  of  corpulence,  679. 


Richardson,  26,  28,  479,  881,  918. 

Rickets,  165;  bibliography,  165;  history,  169; 
etiology  and  pathogeny,  170;  pathology,  179; 
general  outline  of  the  disease,  179 ;  morbid  ana- 
tomy and  chemistry,  184 ;  analysis  of  symptoms, 
190 ;  deformities  of  the  skeleton,  190  ;  disorders 
of  the  digestive  apparatus,  197 ;  complications, 
199 :  diagnosis,  200 ;  course,  duration,  and  issues, 
201 ;  prognosis,  202 ;  treatment,  202. 

Riesell,  339,  455. 

Riess,  901. 

Rigler,  50,  500. 

Rilliet,  800. 

Rindfleisch,  752,  753,  764,  782,  808,  885,  886, 
Ring,  619. 

Riiiger,  S.,  46,  339, 1038. 
Ritchie,  171,  173. 
Ritter,  932,  937. 

Ritter  von  Rittershain,  170,  172,  173,  191,  193,  197, 
199. 

Roberts,  917,  981,  989,  996,  1014,  1016,  1031,  1032. 

Roberts'  test  for  sugar  ui  the  urine,  976. 

Rodier,  37,  297,  299,  301,  361,  367,  499,  525,  526,  527. 

664. 
Rodolfl,  822. 
Roeber,  27. 

Roemerbad,  waters  of,  in  chronic  articular  rheuma- 
tism, 84. 
Roeser,  610,  682. 
Roger,  18. 

Rokitansky,  149,  508,  509,  528,  662,  665.  666,  747. 
RoUett,  486. 

Rollo,  John,  859,  860,  890,  954,  991,  994. 

Roloff,  176,  220. 

Romberg,  154,  863,  890,  1013. 

Rondelet,  864. 

Rosenbach,  942. 

Rosenberg,  553. 

Rosenstein,  S.,  875,  989, 1016. 

Rossbach,  1005. 

Roth,  15. 18,  49,  56. 

Rotter,  160. 

Rudolphi,  797. 

Ruete,  777. 

Rufz,  170. 

Ruickoldt,  863,  865,  879,  907. 
Rupstein,  908,  913. 

Saemisch,  918. 
Saikowsky,  936. 

Salicin  in  acute  rheumatism,  1039. 
Salisbury,  90S. 

Saliva,  changes  in,  in  diabetes  mellitns,  910,  1028. 
Salkowski..  338,  1012. 

Salomon,  864,  935,  947,  953,  989,  1000,  1009. 
Salzschlirf,  waters  of,  in  gout,  145. 
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Samojo,  96a 
Sanctorius,  929. 
Saiulahl,  Ti9. 
Sander,  4S3,  481. 

Sanguification,  impairccl,  from  cllsensc  of  thocytoBcnlc 

organs,  in  etiology  of  anivinia,  335. 
Sarkosin  in  gout,  139. 
Savage,  479. 
Savaresi,  600. 
de  SaviRnac,  Delioux,  20. 

Scarlatina  in  etiology  of  acute  rhenmatism,  19;  of 

scrofulosis,  773. 
Schaper,  SSS. 
Scharlau,  B.,  172. 
Scharlau,  G.  W.,  882,  911. 
Scharling,  298,  304. 
Schecl,  P.,  475. 
Schenck,  169. 

Scheremetjewsky,  953,  961. 
Scherer,  304. 

Schiff,  932,  936,  937,  938,  939,  941,  945,  983. 
Schinznach,  waters  of,  in  chronic  articular  rheuma- 
tism, 84. 
Schlesinger,  1016. 
Schlossberger.  170,  188,  206. 
Schmid,  E.,  898. 
Schmidt,  A.,  .364,  390. 

Schmidt,  C,  214,  215,  226,  287,  314,  329,  363,  928,  930, 
933. 

Schmidt,  H.,  918. 
Schmitz,  R.,  864,  865,  866,  867. 
Schoenfeld,  124. 
Schoenlein,  62. 
Schouboe,  867. 
Schroth,  710,  822. 
Schtscherbakoflf,  946. 
Schuele,  572. 

Schueppel,  750,  751,  759,  771,  783,  784,  787,  828. 

Schuette,  818. 

Schuetz,  176. 

Schuetzenbergcr,  38,  225. 

Schultze,  F.  Th.,  908. 

Schultze,  H.,  522,  524. 

Schultzen,  139,  960,  953,  1001,  1002,  1026. 

Schnlz,  5!e. 

Schulz,  B.,  831,  838,  843,  845. 

Schwalbach,  waters  of,  in  anasmia,  471 ;  in  rickets, 
206. 

Scoutctten,  &3,  227. 

Scrofulosis,  and  Affections  of  the  Iiym- 
phatic  Glands  in  General,  739;  intro- 
duction, 739. 

Scrofulosis,  742 ;  bibliography,  742 ;  history,  743 ; 
pathogenesis  and  etiology,  754;  definition  of 
scrofulosis,  761;  pathology,  775;  general  course 
of  the  disease,  77.5 ;  piithologicnl  anatomy,  781 ; 
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symptomatology,  701 ;  complications  and  seque- 
liv,  809;  dingnoHls,  811;  duration,  termination, 
and  prognosis,  812;  treatment,  814. 
Idiopathic  Adenitis,  827;  general  description, 
827. 

Malignant  LyMrnoMA  (Lympiiosakcoma),  629; 
bibliography,  829 ;  history,  830  ;  etiology,  a31 : 
pathology,  832;  general  course  of  the  disease, 
832;  anatomical  changes,  &35;  symptomatology, 
839;  complications,  8-12;  diagnosis,  842;  dura- 
tion, termination,  prognosis,  844 ;  treatment,  845. 

Scrofulosis  in  rickets,  199. 

Scudamorc,  50,  103,  110,  120,  141. 

Season  of  year  in  etiology  of  acute  rheumatism,  14 ;  of 
ansemia,  320 ;  of  chlorosis,  512. 

Seegen,  680,  863,  864,  865,  8()6,  867.  876,  877,  879,  883, 
884,  888,  890,  90.3,  909,  910,  918,  946.  9:0,  9(i3,  972, 
974,  979,  987,  988,  990,  998,  999,  1003,  1015. 

Seewen,  waters  of,  in  anaemia,  471. 

S6galas,  896. 

Seitz  on  Slight  Disorders  Caused  by  Catching  Cold, 
2.31. 

Semmola,  920,  921. 
Semon,  875. 

Senator,  138,  339,  .340,  341,  342,  373,  474,  1039,  1040, 
1041. 

Senator  on  Diabetes  Mellitua  and  Ipsipidus,  851. 
Senator  on  Diseases  of  the  Locomotive  Apparatus,  3. 
Seneca,  102. 

Septicsehiia,  a  complication  of  scrofulosis,  812. 
Serous  membranes,  changes  in,  in  malignant  lympho- 
ma, 838. 
Seutin,  69. 

Sex  in  etiology  of  acute  rheumatism,  18 ;  of  ansemia, 
296 ;  of  arthritis  deformans,  150 ;  of  chlorosis, 
503 ;  of  corpulence,  634 ;  of  diabetes  insipidus, 
1014 ;  of  diabetes  mellitus,  865 ;  of  general  dis- 
orders of  nutrition,  266 ;  of  gout,  105 ;  of  mala- 
costeon,  218 ;  of  malignant  lymphoma,  832 ;  of 
progressive  pernicious  anaemia,  577;  of  rickets, 
173 ;  of  scrofulosis,  774. 

Shaw,  191,  197. 

Shriver,  C,  993. 

Siebert,  890. 

Silver,  1005. 

Simon,  890,  891,  901. 

Simon,  Th.,  46.  299. 

de  Sinety,  960. 

Skin,  condition  of,  in  acute  rheumatism,  83,  39 ;  in 
ansemia;  344, 346,  355,  365,  404  ;  in  chlorosis,  519, 
532;  in  corpulence,  657.  671,  678;  in  diabetes 
insipidus,  1029 ;  in  diabetes  mellitus,  873, 881,  920 ; 
in  the  fever  brought  on  by  catching  cold,  239  ;  In 
gout,  109,  118;  in  malignant  lymphoma,  842;  in 
progressive  pernicious  anaemia,  578 ;  in  scrofulo- 
Bls,  779,  782,  791. 
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Skoda,  (51,  '100. 

SligUt  DUortlers  caused  by  Catching 
Cold,  a.'U  ;  introductory  remarks,  331 ;  lioio  we 
catch  coia,  232 ;  period  of  incubation,  236 ;  t/ie 
fever  brought  on  by  catchiny  cold,  237 ;  feverish 
cold  with  herpes  labialis,  240 ;  local  disorders 
brought  on  by  catchiyig  cold,  in  which  fever  in  the 
dominant  symptom,  242;  fever  brought  on  ly 
catching  cold,  and  attended  by  a  variety  of  local 
manifestations,  either  aimultajieom  or  successive, 
243  :  fever  brought  on  by  catching  cold  with  de- 
layed local  affections,  243 ;  treatment  of  fever 
caused  by  catching  cold,  244. 

Smith,  G.  M.,  863. 

Smith,  W.,  149. 

Smith,  W.  F.,  981. 

Smoler,  904. 

Social  conditions  of  life  in  etiology  of  chlorosis,  510  ; 
of  scrofulosis,  7(i7. 

Soda,  carbonate  of,  in  acute  rheumatism,  62;  in 
gout,  139 ;  chloride  of,  in  scrofulosis,  821 ;  ni- 
trate of,  in  acute  rheumatism,  02 :  salts  of,  in 
combination  with  iron  in  anEemia,  471 ;  acid 
urate  of,  deposit  of,  in  gout,  117. 

Sodic  chloride,  deposit  of,  in  gout,  117. 

Soleil-Veutzke's  test  for  sugar  in  the  urine,  976. 

Solly,  224. 

Solon,  Martin,  59. 

Solutio  carnis  in  anemia,  453. 

Soubeiran,  fcOO. 

Spa,  waters  of,  in  ansemia,  471. 

Speech,  disturbances  of,  in  malignant  lymphoma,  840. 
Spinal  cord,  diseases  of,  in  etiology  of  diabetes  insipi- 
dus, 1015. 

Spleen,  changes  in,  in  chlorosis,  531 ;  in  diabetes  mel- 
litus,  887 ;  in  malignant  lymphoma,  834,  837 ;  in 
rickets,  198 ;  in  scrofulosis,  810. 

Squill  in  dropsy  of  anremia.  492. 

Ssubotin,  611,  618,  619,  622,  623, 

Staedeler,  943. 

Staeger,  18. 

Stansky,  170,  217. 

Stark,  Th.,  520,  536,  648,  745,  746. 

Starke,  40. 

Stebcn,  waters  of,  in  anasmia,  471 . 
Steel,  tinctures  of,  in  ansemia,  472. 
Stelhvag  von  Carion,  796. 
Stiebel,  169,  215. 
Stieda,  185. 

Stimulants  in  acute  rheumatism,  67 ;  in  anremia,  460, 
493  ;  in  etiology  of  corinilence,  643 ;  in  progressive 
pernicious  anaemia,  602. 

St.  Moritz,  waters  of,  in  ancemia,  471 ;  in  corpulence, 
715. 

Stockvi.s,  886,  892,  920. 
Stoeber,  918, 


I  Stoerck,  16,  50, 
Htohmann,  220. 
,  Stoll,  16.  20,  50,  746,  776. 
Stomach,  changes  in,  in  anasmia,  347 ;  in  diabetes 
mellitus,  883  ;  perforating  ulcer  of,  a  complication 
of  chlorosis,  551. 
j  Stopczanski,  901. 
I  Storch,  169,  171,  019,  648. 
Strauss,  1014,  1010, 1019,  1020,  1023, 1025,  1026, 1027, 
1033. 

Strelzoff,  184,  185,  186,  190. 
Strength,  loss  of,  in  chlorosis,  519. 
Stromeyer,  53,  OS,  70. 
Sti'uve,  144. 

Sugar  in  blood,  in  diabetes  mellitus,  891 ;  formation 
of,  in  diabetes  mellitus,  876,  896 ;  in  sweating  in 
diabetes  mellitus,  920. 

Sugar  in  urine,  detection  of,  973. 

Sutton,  01,  103. 

SwediaiVr,  119. 

van  Swieten,  145,  171. 

Sydenham,  4,  20,  59,  103,  105,  148,  474. 

Sylvms,  745,  746,  859. 

Sympathetic  nerve,  cervical,  disease  of,  in  chlorosis, 
553. 

Symptomatology.    See  Different  Diseases. 
Syncope  in  anasmia,  345,  391 ;  in  corpulence,  691. 
Syphilis  in  etiology  of  acute  rheumatism,  20  ;  of  rick- 
ets, 173. 

Tangle  in  corpulence,  730. 

Tarasp,  waters  of,  in  anaemia,  472;  in  corpulence, 

723. 
Tardieu,  128. 

Taste,  disturbances  of,  in  diabetes  mellitus,  910. 
Taylor,  189,  553,  916. 
Teeth,  caries  of,  in  diabetes  mellitus,  911. 
T^gart,  Patrick,  90fi. 

Temperature  of  the  body  in  acute  rheumatism,  32,  44 ; 
in  aujemia,  377 ;  in  chlorosis,  535 ;  in  corpulence, 
660  ;  diabetes  insipidus,  1029 ;  in  diabetes  melli- 
tus, 923 ;  in  fever  brought  on  by  catching  cold, 
238 ;  in  malignant  lymphoma,  841 ;  in  progres- 
sive pernicious  ansemia,  582,  591 ;  in  psoitis,  98. 

Tendons,  changes  in,  in  arthritis  deformans,  158. 

Tennant,  102. 

Tenner,  389. 

Teplitz,  waters  of,  in  chronic  articular  rheumatism, 

84  ;  in  gout,  144. 
Testicles,  affections  of,  in  diabetes  mellitus,  890 ;  in 

malignant  lymphoma,  838 ;  in  scrofulosis,  790. 
Thcodosius,  John  Baptist,  169. 
Thiersch,  489,  1039. 

Thirst  in  diabetes  insipidus,  1022 ;  in  diabetes  melli- 
tus, 871,  909. 
Thiry,  403. 
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Tholcn,  8-16. 
Thomas.  iO. 
Thompson,  819,  lilOO. 
Thomson,  8!)0,  »33. 
Thorosen,  1006. 
ThucyiUdcs,  608, 
Thurn,  183. 
TiefCenbach,  93:3,  937. 
Tiegel,  938. 

Toiia,  37,  40. 103,  123,  128. 

Toldt,  612.  622,  625,  627,  629,  635,  067. 

Tommasi.  909. 

Tommassini,  994. 

Tongue,  changes  in,  in  diabetes  mellitua,  910. 
Tonsils,  changes  in,  in  malignant  lymphoma,  837. 
Tourinho,  333. 

Toxic  processes  in  etiology  of  anatmia,  .332. 
Tan  Trna,  995.  1002. 

Transfusion  of  blood  in  anremia,  475 ;  in  progressive 
pernicious  anremin,  602. 

Traube,  380,  1C16,  1036. 

Tmube.  L.,  403. 

Traube,  Mor.,  875,  876. 

Treatment.    See  Different  Diseases. 

Trentschin,  waters  of,  in  chronic  articular  rheuma- 
tism, 84. 

Trifolium  in  gout,  140. 

Trimethylamine  in  acute  rheumatism,  63. 

Tripier,  L.,  172,  175. 

Trommer's  extract  of  malt  in  anemia,  474. 
Trommer's  test  for  sugar  in  the  urine,  973. 
Trousseau,  20,  151,  170,  223,  522.  833,  807,  886,  914, 
991,  1015,  1016,  1023,  1037,  1U28,  1032,  1033,  1037. 
Tscherinoff,  932,  935. 

Tuberculosis,  a  complication  of  riclcets,  199  ;  of  scrofu- 

losis,  809 ;  in  etiology  of  rickets,  173. 
Tuengel,  51. 

Typhoid  fever  in  etiology  of  scrofulosis,  773. 
Typhoid  forms  of  fever  in  etiology  of  acute  rheuma- 
tism, 20. 

Ubaldini,  120. 
Uffelmann,  455. 
Uhle,  339.  JBl. 

Ulcer,  gastric,  a  complication  of  .anaemia,  411;  of 

chlorosis,  551 ;  of  skin  following  gout,  113. 
Ure,  139. 

Ureters,  changes  in,  in  diabetes  mellitus,  889. 

Urine,  changes  in,  in  acute  rheumatism,  33,  40 ;  in 
anxmia,  347,  353,  400;  in  arthritis  deformans, 
156 ;  in  chlorosis,  521 ;  in  corpulence,  659,  675 ; 
in  diabetes  insipidus,  1022 ;  in  diabetes  mellitus, 
871,  8!)3;  in  gout,  109,  112,  120;  in  malacosteon, 
225 :  in  malignant  lymphoma,  841,  in  scrofulosis, 
809. 

Urtel,  172. 


Usac,  503.  626. 

Uterus,  chiingos  in,  In  chloroRis,  ,^31,  542;  errorii  of 
development  of,  in  etiology  of  chlurosia,  5U8, 

Vaccination  In  etiology  of  scrofulosis,  773. 
Vagina,  affections  of,  in  scrofulosis,  798. 
Valentin,  296,  314. 
Valentiner,  666. 

Valerian  root  in  diabetes  insipidus,  1037. 
Vallcix,  20,  231. 

Vals,  waters  of,  in  diabetes  mellitus,  996. 
Varicocele  in  corpulence,  604. 
Varlez,  69. 
Vauquelin,  605,  896. 

Veins,  changes  in,  in  corpulence,  604,  677 ;  in  gout, 

113. 
Velpeau,  747. 
Venables,  1003. 

Venereal  excesses  in  etiolos^y  of  anromia,  323 :  of  dia- 
betes mellitus,  870 ;  of  gout,  106 ;  avoidance  of, 
in  prophylaxis  of  anaamia,  430  ;  avoidance  of,  in 
treatment  of  anremia.  464. 

Venous  stasis,  in  etiology  of  antemia,  335. 

Veratria  in  acute  rheumatism,  65. 

Vernay,  48. 

Verneuil,  1004. 

Vernois,  177.  891.  892.  ' 
Vichy,  waters  of,  in  diabetes  mellitus,  996,  1004 ;  in 
gout,  138. 

Vierordt,  297,  298,  327,  328,  360,  361,  527. 
Vieussens,  967. 
Vigla,  120. 

Villemin,  750.  770,  771. 

Virchow,  118,  149, 170, 185, 186, 189,  213,  309,  332.  337. 
359,  364,  370,  373,  418,  499,  501,  505,  508,  509.  510, 
522,  523,  559,  530,  531,  532,  538,  542,  547,  550,  551, 
612,  615,  625,  661,  668,  748,  749,  750,  751,  755,  756, 
760,  761,  763,  767,  771,  786,  787,  800,  810,  830,  831, 
833. 

Vogel,  A.,  339,  963. 
Vogel,  I.,  505. 

Vogel,  J.,  49,  338,  374,  611,  719,  747,  865,  S69,  895, 
903.  920,  923,  909,  970,  971,  975,  987,  1010,  lUll, 
1024,  1C35,  1036. 

Vogel,  E.  A.,  1009. 

Vogt,  928. 

Vohl,  907. 

Voit,  313,  315,  318,  319,  .339,  340,  423,  424,  458,  459, 
611.  617,  618,  019,  621,  622,  646,  705,  898,  899,  912, 
926,  927,  !)49.  958,  901,  1025. 

Volkniann,  20,  85.  149, 158, 159,  802. 

Vomiting,  in  anaemia,  346,  390 ;  in  diabetes  mellitua, 
871. 

Wachsmuth,  339. 
Wadham,  980. 
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Wagner,  A.,  931. 

Wagner,  E.,  57-1,  G18,  019,  6(56,  TBO,  753,  759,  771,  832. 
Waldcnburg,  750. 
Wnldcyer,  1T4,  185,  200,  435. 
Wallach,  981. 

Wnlnut  tree,  European,  leaves  of,  in  Bcrofulosis,  818. 
Wnrmbrunn,  waters  of,  in  chronic  articular  rheuma- 
tism, 84. 
Warren,  Telhani,  994. 
Waters,  Mineral.    See  Mineral  Waters, 
Watt,  611. 
Weber,  1016. 
Weber,  O.,  215,  217,  224. 
Weber,  Th.,  401. 
Wegner,  174,  176,  179. 
Wehsarg,  912. 
Weiske,  176. 
Weiss,  935. 
Welcker,  297,  361. 
Wells,  14. 
Wharton,  745,  831. 
Whistler,  169. 

Whooping-cough  in  etiology  of  scrofulosis,  773. 
Wicke,  W.,  901. 
Widerhofer,  17. 
Wiederhold,  960. 

Wiesbaden,  waters  of,  in  chronic  articular  rheuma- 
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